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PREFACE to Vol. V. 
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•> 


S INCE the publication of the Preface to the third Volume of 
this work very little has transpired which seems to call for 
any prefatory explanations. During the compilation of the 
present volume, however, the Government of India were enabled 
to procure the services of Dr. W. R. Clark, of the Indian Medical 
Service, as a third collaborateur. The articles written by Dr. 
Clark will be found distributed through the present as also in the 
subsequent volumes, and the same rule as pursued in the case of 
Mr. Duthie and Dr. Murray will be observed to have been followed 
with Dr. Clark, namely, to give the contributor’s name in the top 
right hand corner of each page. The Editor thinks it would be 
quite superfluous in him to attempt to eulogise the high merits of 
the gentlemen who have been associated with him. Their labours 
will appeal more forcibly to the reader than would any words ot 
commendation. It need only be added, therefore, that the conti¬ 
nued courteous and considerate toleration of his collaborateurs, in 
all matters of detail, has reduced che Editor's^ siapervision to one 


of mutual consultation. 



GEORGE WATT, 


Editor, Dictionary of the Economic 

Simla, 

June i8gr , 
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Flax and Linseed. (G. Watt.) . *-INUM 

_ ___trigynum, 

| 

LINUMj Linn.; Gen . PL, /., 242. 1 


Linum mysorense, Heyne ; FL Br. Ind., /., 41 1 ; Line.®. 

Syn.—L. hu mile, Heyne. 

References. — Atkinson, Him. Dist.,3o6; Dab. & Gibs., Bomb. FL, 16; 
Gazetteers: — Mysore and Coorg , 56; Bombay ( Kanara District ), XV., 

42 S. 

Habitat.—An annual herb with acorymbosely branched, slender, glabrous 
stem : found on the exposed hills of the'Western Peninsula from the Konkan 
and the Deccan to the Nilghiri hills. Also on the Western Himalaya 
at Garhwdl between 3,000 and 5,000 feet, distributed to Ceylon at altitudes 
of 4,000 to 5,000 feet. 

L. strictum, Linn. ; FL Br. Ind. f 411. 

Vern.— Basant, bab-basant , Pb, 

Habitat.— A small, herbaceous plant with yellow flowers, found on the 
Panjab hills and in Tibet (at an altitude of 10,000 feet); cultivated in Afghan- 
istdn. 

Oil. —Griffith says it is grown in Afghanistan on account of its oil-yield- 
ing seed, not for flax. The oil very probably docs not differ essentially 
from ordinary linseed oil. 

L. perenne, Linn. ; FL Br. Ind ., /., 411. 

Reference.— Stenart. Pb. PI., 20. 

Habitat. —A perennial herb, branching from the ground and growing to 
a height o' from 1 to 3 feet; found in Western Tibet and Lahoul at a!ti- ! 
tudes of 9,000 to 13,000 feet. 

Oil.—Stewart suggests that this may be the plant which afforded 
the wild linseed of Spiti which many years ago was sent to the Agri.-Horti- 
cultural Society ci India* Aitchison, in his Lahout, its Flora and Vtgt* j 
table Products, mentions this plant, but states that the people are ignorant’of ! 
its fibre, and, when speaking of oils, he says none are used, except the oil I 
prepared from species of impatiens, and that even tha*. nil is orb employed I 
to polish drinking cups. No plants, Aitchison adds,are cultivated in l^ahoul I 
is .ourccs of oil. Gin, or clarified butter, i 1 ' the onl\ sub:! tnce used for 1 
lighting purposes. Thus these wild hill people appear to be alike ignorant | 
ot the oil and fibre of then indigenous Liuum. 

L, trigynum, KexL; - c Reinwardtia trigyna, VLinch., Vo!, v [. 
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Linum usitatissimum, Linn.; FI. Br. Bid., /., 410. 

Linum, Latin; Lin, Fr.; Lino, It. & Spanish ; Linho, Port.; 
Fluchs, Germ.; Vlas, Dutch. 

Syn.—L. trinervi u m, Roth. 

Vem .—Alsty tisi, Hind. ; Tisi, ntasind (=» smooth), Beng.; Tisi, chikna, 
Behar; Pesu, Uriyaj Bijri (Banda), N.-VV. P.; Tisi, alsi, Kumaon; 
Keun, alish, Kashmir; Alish , tisi, nisi, Pb.^ Zighir, Kashghar; Aldsi, 
javasa, javas, Bomb.; Alshi, G uz. ; Alshi, javas, Dec.; Alski-virat, 
Tam.; /Lasz, «//« 5 «/«, maclan-ginjalu, Tel.; Alshi, alashi, Kan; 
Cheru-cluina-vittinte-vilta, Malay.; Atasi, auma, maliha, sail, masrincl 
or inaslna, masuna ( kshauma , according 1 to Mason’s Burma), uma 
(according to Sir W. Jones, Sans. ; Ziggar, Turki ; Kattdn (or basrut- 
kattdn), Arab.; Zaghd, saghir, kutan (or tukhmr-kaidii), Pkrs, 

Note.—I t has been found impossible to separate the names given to the 
plant, the fibre, the seed, or the oil: they are, therefore, all included to¬ 
gether in the above enumeration. 

References.— Roxb., FI. Ind., Ed. C.B.C., 277 ; Dais. & Gibs., Bomb. 
FI., Sapp., 16; Stewart, Pb. Pi ., 21; DC. Origin Cult. PL, 119; Elliot, 
Flora Andhr., /7, 123 ; Mason, Burma and Its People, 5/7; Sir \V. 
Jones, Treat. PI. Ind., toy ; Planchon, Hooker's Jour, of Botany, Vol. 
VII., 165, published 1848 ; Grierson, Peasant Life, 246; Carey , Asiatic 
Researches , X., 15 ; Pharm. Ind., 37 Dynwrk, Warden, fr Hooper, Phar- 
inacog. Ind., I., 23 q ; Ainslle, Mat. Ind., I., n,6, 612; O'Simaghnessy, 
Beng. Dispens., 213 ; U. C. Dutt, Mat. Med. Hind., 292 ; Dymuck, Mat. 
Med. W. Ind., 2nd Ed., 116; Fliick fr Hanb. Pharm. ; Fleming , Med. 
PL and Drugs, as in As. Res., Vol. XI., 170 ; Bent, fr Trim., Med. PL, 
3 q ; S.Arjun, Bomb. Drugs, 27; Murray , Pl. and Drugs, Sind, g 3 ; 
Irvine, Mat. Med., Patna, 116; Butler, Med. Top. Oudh, 32 ; Ran- 
kine, Med. Top. of Sarcm, 15; Year Book, Pharm., 1874 » 2 ^> ^-' 3 ; 
Moodeen Sheriff, Mat. Med. S. Ind. (proof seen by the writer), 69; Baden 
Powell, Pb. Pr., 420, .196-500; Atkinson, Him. Dist., yo6, 740-771; 
Drury , U. PL, 278 j Duinie fr Fuller, Field and Garden Crops, 40 42; 
Lisboa, V. Pl. Bomb., 215, 23 1 ; Birdwood, Bomb. Pr., 16, 280,816; 
Royle, 111 . Him. Bot., 82; Christy. Com. Pl. and Drugs, VI., 10 ; Royle, 
Fib. PL, 135 232 ; Liotard, Paper-making Mat., 15, 17, 2.f ; Spans, 
Fneyclod., 96 g‘,78, 1398-4, 2024; Balfour, Cyclop., I., 1127; II. 719; 
Smith, Die., 17.S', 247; Urc, Die, Indus., Art., c^nd Manu., II., 326 , 
375, also ^76-870 ; Kew Off. Gl ide to the Alus. of hi. Bet., 22 ; Simmonds, 
Trap. Agri., 3 99 ; Linsihotcn, Voyage to hast Indies, I. 80; Garci- 
hers: — Mysore fr Coon?, I., 58; Bombay, IV., 53 ; A 'II., 152 ; XVII., 
270; C. P., 327 ; N.AV. P., /., 79 : 11 . > >59 ; 111 ., 225 ; IV., l.mx • Panjob, 
Hoshiarpur, 91 ; Gujrut, 78, 79 ; Giijranwatla, 5 3 ; Sialkot, 76; Hunter’s 
Ur: ra IJ ., App ., 15 ; Indian Forester,IX., 274 ; Settle. Reps.. :— Chanda, 
81, 96; Gujrat , vxxix.; Banda , 5 0; Azamgarh, 123 ; Bareilly, 82; 
Lahore, 9; Baitoul, 77 ; K'tngra, 24 ; Allahabad, 3 l ; Iloshuttgabad , 276, 
277,288; Nagpur , 273 ; Nursingpore, 52 ; Ninth r, 198 ; Ku maon, App., 
3 a; Wardhu, 68; Madras, Man. of Admit., I ., 288; Administration 
Rcpts.: — Bengal, 18s 2 - 83 , 17; Quarterly Journals of Agriculture, V., 
\49i X., 37 ; XI., 314. 

Habitat.—An annual herbaceous plant cultivated throughout the plains 
of India and up to altitudes ot 6,0 >0feet above the sea. 

HISTORY. 

The history of both Flax and Linseed may be treated conjointly, 
bT.cc, to the India of the present day, linseed alone is of commercial 
importance. FlUckiger & Hanbury give a brief but interesting sketch of 
this subject. “The history of flax, its textile fibre and Seed,” these authors 
write, 4, is intimately connected with that of human ctviTizatioh. The whole 
process of conv : ling the plant into fibre, fit for v. aving into cloth, is fre¬ 
quently depicted on the wall paintings of the Egyptian tombs. The gravc- 
douies ot the old Egyptians were made of flax, and the uses of the fibre in 
Egypt may be tracedback, according to Unger, as !ar as the twenty-third 
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centuryB.C. The old literature of the Hebrews and Greeks contains frequent HISTORY, 
reference to tissues of flax; and fabrics woven of flax have actually been ' 
discovered, together with fruits and seeds of the plant, in the remains of the 
ancient pile-dwellings bordering the lakes of Switzerland/’ 

“ The seed in ancient times played an important part in the alimenta- 1 
tion of man. Among the Greeks, Afcman in the seventh century B.C., and I 
the historian Thucydides, and among the Romans, Pliny, mention linseed 
as employed for human food. The roasted seed is still eaten by the Abys- 
sinians.” (Conf. with remarks below regarding its being eaten in India.) 

u Theophrastus expressly alludes to the mucilaginous and oily properti es 
of the seed. Pliny and Dioscorides were acquainted with its medicinal 
application, both external and internal. ,, 

I he propagation of flax in Northern Europe as of so many other useful 
plants, was promoted by Charlemagne. It seems to have reached Sweden 
and, Norway before the 12th century. ,, 

The above passages have been taken from the Pha/macographia , a 
learned work which appeared subsequent to DeCandolle’s historic sketch 
of Linum (Gco^r. Bot. Rais., 8 j\). These two works have brought together, 
in fact, *ill that can be said regarding the history of flax and linseed. It 
may not, therefore, be out of place to give here some of DeCandolle’s more 
recent observations (Origin. Cult . PL) : “The first important work on 
this subject, he writes, “ was by Planchon in 1848. That botanist clearly 
showed the difference between Linum usitatissimum, L. humile, and L. 
angustifolium, which were little known. Afterwards Heer, when making 
profound researches into ancient cultivation, went again into the characters 
indicated, and by adding the study of two intermediate forms, as well as 
•e companson of a great number of specimens, he arrived at the conclusion 
1 1 it there was a single species, composed of several slightly different forms.” 

Commenting on Hetr’s definitions of these forms DeCandolIe adds : —“ It 
may be seen how easily one form passes into another. The quality of 
annual, biennial, or perennial, which Heer suspected to be uncertain, is 
vague, especially for angustifolium; Loret, who has observed the flax in 
t ie neighbourhood of Montpellier, says:—‘In very hot countries it is 
nc.it } always an annual, and this i r the ca c in Sicily according to 
tussone ; with v- it is annual, biennial, or perennial according to the nature 
of the soil in which it grows; and this may be ascertained bv observing it 
on the shore, notably at Maguclone. The 1 it may be seen that along the 
borders of tr dden paths it lasts longer than on sand, where the sun soon 
dries up the roots, and the acidity of soil prevents the plant from enduring 
mure than a year/ ' It may, in fact, be accepted that Heer established 
L. usitatissimum as a cultivaii l race derived from L. angustifolium. The 
annual flax (L. usitatissimum) of which there are two special forms, ris.> <? 
vulgare and (3 humile, has n, t been found, with ab‘ lute certainty, in a wild 
Mate. U is the cultivated form met with in the greater part of India, while 
variety ds into Persia. Boissier mentions a specimen collected bv 

Kotschy at “Shiraz in Persia, at the foot of the mountain called Sabst 
Buchum.” “This is perhaps a spot,” adds DeCandollco “far removed 
fnmi cultivation ; L-ml ! cannot give satisfactory information on tins head/* 

“ Linum angustifolium, which hardly differs from the preceding. has a 
well-defined and rather Urge area. It grows wild, c wcially on hills 
throughout the region of which the Mediteiranean forms the cenne, that is, 
in the Canaries, and Madeira, in Morocco, Algeria, and as far as the 
Cyrenate ; from the of Europeas r ar as England, the Alps, and the 
B.a'kan Mon loins, and !.i flv, in A m from tlu* '-mill <-1 the C iacn us to 
Lebanon and Palestine. 1 do not find it in the Crimea, nui beyond the 
Caspian Sea.” 
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Having thus reviewed the botanic evidence DeCandolle turns to the 
philologic : “The widely different commercial names indicate likewise an 
ancient cultivation or long use in different countries. The Keltic name lin, 
and Greco-Latin linon or linum, have no analogy with the Hebrew pischta 
nor with the Sanskrit names ooma, atasi. utasi. The varying etymology 
of the names, the antiquity of cultivation in Egypt, in Europe, and in 
the north of India, the circumstance that in the latter country flax is culti- 
vated for the yield of oil alone, lead me to believe that two orthree species 
of different origin, confounded by most authors under the name of Linam 
usitatissimum, were formerly cultivated in different countries, without imita¬ 
tion or communication the one with the other. I am very doubtful whether 
the species cultivated by the ancient Egyptians was the species indigenous 
m Russia and in Siberia, 9 These were DeOandolle’s remarks in hisearlier 
work, and they were abundantly confirmed by subsequent research, for, in 
his Origin of Cultivated Plants , he continues : “ My conjectures were con¬ 
firmed ten years later by a very curious discovery made bv Oswald Heer.’ 7 
DeCandolle then goes on to describe Heer's discovery, which has already 
been indicated by the above remarks regarding the discovery of the fruits 
of L. angustifolium in the lake-dwellings of Ea'Stem Switzerland, denoting 
I an acquaintance with Linrnn at a time when stone implements were being 
used. L. angustifolium is wild south of the Alps. The interest in Heer s 
discovery was confirmed by his finding also the seeds of Silene cretica, 
a plant foreign to Switzerland but abundant in Italy in flax fields. Hence 
Heer concluded that the Swiss lake-dwellers imported the seeds of their 
flax from Italy. The same form of flax has also been recognised in the 
peat-mosses of Lagozza in Lombardy. The prehistoric people of that 
region, were, like the Swiss, lake-dwellers ignorant of hemp, and used 
sione implements, but possessed the same cereals and ate like them the 
acorns ul Qurcus robur, var. sessiliflora. There was thus, DeCandolle 
ac.ds, a civilization on both sides of the Alps in which L. angustifolium was 
civilization probably anterior to the Aryan advent in Europe, 
his loea is confirmed, DeCandolle thinks, by philological considerations. 
L he word Ira, llm , hnu t linon , linum % kin , lau, exists in all the European 
languages of Aryan origin of the centre and south of Europe, but as it is not 
common to the Aryan languages of India, the cultivation of flax most prob¬ 
ably took its origin with the Western Aryans, and before their arrival in 
--rope- * “ e hamej flachs or flax of the Teutonic languages comes from 

t he old German flaks . There are also special names' in the north-west of 
Europe— pellavta, aivnna, in Finnish ; hor, Jidrr, hoy , in Danish ; hor and 
tone in ancient Gothic. Haar exists in the German of Salzburg. This 
word may be in the ordinary sense of the German for thread or hair, as the 
name V. may be connected with the same root as ligare, to bind, and as hoy, 
in the plural hijrvar, is connected by philologists with harva % the German 
root for flachs ; but it is, nevertheless, a fact ’hat in Scandinavian countries 
ar.d in 1* inland, terms have been used which differ from those employed 
throughout the south of Europe. This variety shows the antiquity of'he 
cultivation, and agrees with the fact that the lake-dwellers of Switzerland 
and Italy cultivated a species of Hax before the first invasion of the Arms ” 
“ It is not known precisely at what epoch the cultivation of the annual flax in 
Haly took the pino of that of the perennial, Linura ang.istifolium, but it must 
have been before the Christian era ; for Latin authors speak of a well-estab¬ 
lished cultivation, and Pliny says that the flax was sown in spring and 
rooted up in the summer.” If it Vad been the perennial crop, the plant 
would have been cut so as to leave the roots in the ground. In a like man- 
l)cr t -* ie a nni»al flax must have been grown in ancient Egypt, as it is at the 
present time since the old paintings shew it being uprooted. “Nowit i*. 
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known,” continues DeCandolle, w that the Egyptians of the first'dynasties •' HISTORY, 
before Cheops belonged to a proto-semitic race, which came into Egypt by the ' 

Isthmus of Suez. Flax has been found in a tomb of ancient Chaldea prior j 
to the existence of Babylon, and its use in this region is lost in the most re- 
mole antiquity. Thus the first Egyptians, of white race, may have imported 
the cultivation of flax, or their immediate successors may have received it 
from Asia before the epoch of the Phoenician colonies in Greece, and before 
direct communication was established between Greece and Egypt under the 
fourteenth dynasty. 

“ A very early introduction of the plant into Egypt from Asia does not 
prevent us from admitting that it was at different times taken from the east 
to the west at a later epoch than that of the first Egyptian dynasties. Thus 
the western Aryans and the Phoenicians may have introduced into Europe 
a flax more advantageous than L. angustifolium, during the period from 
2,500 to 1,200 years before our era.” 

“ The sum of the facts and probabilities,” concludes DeCandolle, “appear j 
to me to lead to the following statements which may be accepted until they j 
are modified by further discoveries :— 

‘‘ 1. Linum angustifolium, usually perennial, rarely biennial or annual, 
which is found wild from the Canary Isles to Palestine and the Caucasus, 
was cutivated in Switzerland and the north of Italy b\ peoples more ancient I 
than the conquerors of the Aryan race. Its cultivation was replaced by that 1 
of the annual flax. 

“ 2. The annual flax (L. usitatissimum), cultivated for at least fourthou- 
sand or five thousand years in Mesopotamia, Assyria, and Egypt, was,and * 
still is, wild in the districts included between the Persian Gulf, the Caspian ! 

Sea, and the Black Sea. 

“ 3 * This annual flax appears to have been introduced into the north of ; 

Europe b\ ihe Knns (of Turanian race), afterwards into the rest of Europe | 
by the western Aryans, and perhaps here and there by the Phoenicians ; 
lastly into Hindustan by the eastern Aryans, after their separation from the ; 

European Aryans. 

" 4 - f hese two principal forms or conditions of flax exist in cultivation, I 
and have probably been wild in their modern areas for the last five thou- 1 
sand years at least. It is not possible to guess at their previous condition. 

Their transitions and varieties are so numerous that they may be considered i 
as one species comprising two or three hereditary varieties, which are each 
again divided into subvarieties.” 

V’ery little information of a historical character can be given regarding i 
Pax in India. The subject has not been carefully gone into, but from what 
has been wrilten it would appear that the Muhammadans have always 
given more attention to it than the Hindus. According to most writers j 
certain Sanskrit names, which occ.t in some of the early works, are assigned 
to it. If, for example, the Kshaumd garments, alluded to in the Rdmdyana ! 
and Mahdbharata, be accepted, as having been made, as many writers ! 
maintain, of Kshuma or Ks:rmd, i.e ., linen—synonyms U>:d % ffaimnvati % I 
Atasi and Marsina —then the fibre must have been well known to the J 
Sanskrit speaking people b om very ancient times. But there is some | 
doubt on this point. Kshaumn , the name which of all others would carrv i 
the Asiatic knowledge in linen furthest back, is by some writers supposed j 
to denote silk: indeed, its resemblance to Chumri , the Chmcse for grn« s-cloth, j 
has been even suggested as worthy of consideration. In the Institutes of 1 
Manu, mantles of woven Kshumd arc those directed to be worn by theolc*. 
gical students of the militarv class. Commenting on this subject Mr. 1 
Hem Chunder Kerr {Culfiva i-.'n c f, and Trade 7 utr t p. r j) says “ So 

recently as 300 year*; ago Kavi Kankana, in the Bengali Chatidi, de | 
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scribed a female punished by being obliged to dress in Kshauina cloth and 
to tend goats.” “ in this instance,” adds Mr. Kerr, “the cloth obviously 
was a coarse or sack cloth. In the Puranas references to the Kshauma 
cloth are frequent, but do not indicate its nature or character. In the 
Ain~i-Akbart. a linen cap is describi d as part of the dress of a Brahma- 
chdri (Vol. II., p. 483). Anyhow it is abundantly evident that, as in other 
parts of the world, so in India, the true flax was known and manufactured 
from very early times, but that within the last two hundred years it has 
entirely lost its ground ; and in Bengal, in the present day, a man would 
be laughed at who would say to the cultivators that the stalks of their 
well-known tisi are rich in fibre, and could by proper management yield 
a valuable fibre.” The writer has failed to find the passage, given above 
by Mr. Kerr, in Gladwin’s or Blochmann’s translations of the Ain-i-Akban , 
nor has he come across, in that most valuable work, any other passage that 
alludes to flax or linen. Linseed is, however, mentioned in the rabi harvest 
crops of Agra, Allahabad, Oudh, Delhi, Lahore, Multan, and Malwa, so 
that one might be disposed to think the oil had been as well known in 159° 
(date of the Ain-i-Akbart) as at the present day. Linschoten, who visited 
India in the sixteenth century, mentions by name a fibre found in Ceylon 
which his translators have rendered flax, but he says nothing of flax or 
linseed in India. Tavernier is silent «ws to flax and linseed, though he de¬ 
scribes the field-crops over a part of India that he certainly could not have 
crossed without noting the abundance of this crop, had it been as at the 
present day, of primary importance. Linschoten was one of the most re¬ 
markable travellers who ever visited India and the East. While speaking 
of China he says: “In China there is much Flax and Cotton, and so 
good and cheap that it is almost incredible.” But may not the flax 
there mentioned have been China-grass, chuma? To the people of 
India edible oils only arc of importance, and probably the non-ediblo ones 
were never more so than at present. Before the foreign demand, there¬ 
fore, it seems highly probable that Linseed was of little or no value to 
them. Added to all this it is certainly significant that neither Rheede nor 
Rumphius describe any species of Linum as seen by them in 1 ndia, and that 
even Burmann is silent on the subject, though his Flora Indica appeared 
so late as 1768. 

The first detailed article, in fact, on the subject of flax which the 
writer has been able to consult, is that written by the tile Rovd. W. Carey, 
which appeared early in the present century. The correspondence of the 
Hon’ble the East India Company is of course dated a few years earlier, and 
Roxburgh wrote of it much about the same period as Carey. The flax 
or linseed plant, though very probably grown by the people of India 
long anterior to the date of Car ey’s paper, had apparently lost the im¬ 
portance once attached to it by the Muhan. Tad an rulers. It would seem 
to owe its present value in Asiatic agriculture like tea, coffee, jute, wheat, 
cotton, &c., &c., to European influence and commerce. Ainslie in 1826 
wrote of it: “There is a great deal of flax no#*' cultivated in many 
parts of Upper India, and especially in Bengal, for making oil, and of 
late years* it has also become an object in the lower provinces.” Thus 
Ainslie viewed it as a modern agricultural crop. U C. Dutt gives it its 
Sanskrit and Bengali names, but makes no mention of its properties 
having been known to the Sanskrit physicians. Even a stronger proof 
of this view of the Indian flax and linseed industry may be drawn from 
Milburns * Oriental Commerce . The first edition of that work appeared 
in 1813, but neither flax nor linseed arc even mentioned in it by name. In 
the second edition, 1825 (issued by Mr. T. Thornton), it is stated, 

* 'Hie Italics have been given by the Falito. of this work. 
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a fri ax i s very generally cultivated in Bengal and Behar for the oil which 
is obtained from the seeds, the stalks being rejected as useless.” It may 
be here added that Dr. Buchanan-Hamilton’s silence on the subject of 
flax or linseed is also very significant and strongly confirmatory of the 
suggestion here offered, that "in India down to about the year 1830, neither 
of these substances were of commercial importance, and, in fact, could 
hardlv be said to have been Indian agricultural products. 

Buchanan-Hamllton, in his account of the Kingdom of Nepdl, deals with 
the crops grown there in his time (1819b hut makes no mention of Linseed. 
And what is even more remarkable he is silent on that subject, in his 
Statistical Account of Dinajpur, in Behar and also in his journey through 
Mysore. The writer has repeatedly urged, in this work, that the mere 
existence of Sanskrit names, which by present universal admission allude 
to a certain plant, should not unreservedly be accepted, as DeCandolle 
very frequently does, to prove ancient cultivation in India. The names 
may be, as is doubtless frequently the case, comparatively modern adap¬ 
tations, or they may denote, on the part of the early Sanskrit writers, a 
knowledge, or survival of a knowledge, that dates prior to their invasion of 
India. 

Royle informs us that the first record of the exportation of Linseed from 
India occurs in 1832, when a Mr. Hodgkinson sent from Calcutta ten 
bushels. In 1860-61 the exports from India were 550,700 cwt., valued at 
R 1,25,57,790; in 1880-81 5,997,172 cwt., valued at 83,69,81,265; and last 
year (1888-80) they were 8461,374. cwt., valued at 85,05,79,221. Com¬ 
menting on the Linseed trade of India, Mr. d. E. O’Conor points out that, 
in 1884-85, the figures of the export trade of Linseed during the five pre¬ 
vious years showed an increase from 5,907,172 cwt. in 1880-Si to 8,746,596 
cwt. in 1884-85, or nearly 46 per cent. In the succeeding year the exports 
reached their highest recorded extent, namely, 9,510,139 cwt. A diversion 
of the trad.: (Mr. O’Conor pointed out) from Calcutta to Bombay was 
striking. In 1880-81 Calcutta exported 4,065,341 cwt., and Bombay only 
1,925,524 cwt.; whereas in 1884-85 they exported 3,757,018 cwt. and 
4,989,578 cwt. respectively. This apparent migration does not, however, 
appear to have been maintained. Since last year (1888-89) Calcutta exported 
5,059,492, and Bombay 2,797,246 cwt. For further particulars regarding 
the trade in linseed, the reader is referred to the section below which deals 
specially with that subject. ( Conf . with the concluding paragraph of 
Trade.) 

Properties and Uses. 

Fibre. —The bast fibres of the stems yield Flax which when bleached 
is known as Linen. 

Oil.—-The oit— Linseed— is extensively used in the manufacture of 
paint, printing-ink, floor-cloth, artificial India rubber, oil varnish, and soft 
soap. The seed is nearly always adulterated, pure Linseed oil being in 
India almost unknown. In Russia it is adulterated with hemp seed, and in 
India being grown as a mixed crop with rape, it is rarely it *\er pure. 
The Oil-cake is also an important article of trade and is both exported 
,.nd sold in India as cattle food. 

Medicine.— Linseed is used for poultices. It is also taken internally- 
in bronchial affections, diarrhoea, &c. Linseed oil is a peri c nt, but is only 1 
raretv administered internally. It 1$ chiefly employed in the preparation 
of liniment for burns, it has t e<-u thought unnecessary to deal v. ith all llu* 
ni.nor uses of so well known substance as Linseed oil. . f he reader is 
referred to the Pharmacopoeia nd such other works for information of 
that nature. 

Sr fee 1 ai. Oi'iNie\s. — $ ** T he seeds arc used internally Lr gnrnnliovi I 
and irritation of the genito-urinarysystem. The flowers arc considered a 
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cardiac tonic ” {Dr. Emerson). “ Decoction of it used extensively in char- 
table hospitals for gonorrhoea ” ( Civil Surgeon S. M. Shircdre, Moorshed- 
abnd\ ‘‘The seeds after being boiled are strained off, and the liquid used 
with great benefit in irritation of the genito-urinary passages ” ( Honorary 
Surgeon E . A. Morris, Tranquebar). “The seeds powdered and combined 
with sugar are useful as an aphrodisiac and in gonorrhoea. The oil is used 
as an article of diet in the counlrv about Nagpur, its purgative properties 
not being perceptible ” ( Narain Mtsser, Hoshnngabad, Central Provinces). 

Food.—In many parts of India the SEEDsarc eaten, especially those of 
the white form. In tne passages quoted below frequent mention will be 
found of the various methods of preparing these seeds as an article of 
human diet so that the subject need not be here dealt with. The oil is very 
little used in India, hence the amount of cake available for cattle food is 
but small; the oil seed is exported. To acertain extent,however, linseed 
cake is used as a cattle food, and, in some parts of the country, it is purified 
and eaten as an article of human food also. 

FLAX—THE FIBRE OF LINUM. 

Messrs Cross, Bevan &. King, in their Report on Indian Fibres and 
Fibrous substances shown at the Colonial and Indian Exhibition of 1&S6, 
say that the bast of Linura usitatissimum “ forms a continuous ring, that 
sometimes two concentric fibrous zones are developed, the fibres in which 
have dilferent features. In many cases, an aggregation into two groups 
is noticed. The fibres are in loose contact, the cortical parenchyma not 
largely developed ” The average number of fibres in the bundle they found 
to be 5*10, and these were discovered to be easily sub-divisible; length 
25-40 mm. They, however, noted that there were two types— /^,the normal, 
of small diameter, thick-walled, and polygonal; jnd , large, ovoid, with a 
considerable cavity resembling that in rhea. Messrs. Cross, Bevan & 
King seem, however, to have examined only English grown flax : they 
remark of India “ The stems do not appear to develop the fibre, and in 
no part of India is the plant specially cultivated as a source of flax. 
Whether this is due to abundance of other fibres discouraging any effort 
to produce flax, or to the climate of India favouring the development of 
the oil at the expense of the fibre, or simply to the peculiar variety culti¬ 
vated, being an oil ar.d not a fibre-yielding form, does not appear to have 
been practically solved. We should be glad of an opportunity to tho¬ 
roughly investigate this matter, and, with the approval and co-operation 
of the Government of India, would propose to procure a quantity of the 
Lx st flax-yielding seed from two or three European countries. This we 
should simultaneously cultivate, half in India and half in Europe. If the 
Indian samples were cultivated and carefully reported on, according to a 
plan agreed upon, the produce would enable us to form some definite ideas. 
At the same time, it would be necessary to have selected samples of 
Indian lin -d cultivated alongside of the European, both in India and in 
Europe. From such experiments we would be in a position to judge 
whether it was the effect of the climate, or defect of the form of linseed 
cultivated, that rendered the rejected stems of the Indian oil-yielding plant 
valueless as a source of flax. 

“ At the late Colonial and Indian Exhibition, numerous inquiries were 
made as to whether India could net be induced to cultivate flax. The 
large, bold linseed was much admired, especially the white form, and several 
gax spinners solicited and obtained samples of tin Indian seed from a con¬ 
viction that it was some defect in the cultivation that prevented the Indian 
plant from yielding a very superior flax. It was universally admitted that 


L. 20 











Products of India. 


St 


Flax. 


{G. Watt.) 


LINUM 

usitatissimum. 


the time had now come for the English flax-spinners to seek a new source 
of supply, or some good substitute for flax 

“ While venturing to make the suggestion that experiments might be 
instituted on the subject of flax cultivation in India, we are fully aware 
that such experiments were performed from the beginning of the century 
down to about 1850. It is presumed, however, that the immense advances 
which have since taken place have prepared the way for the subject deserv¬ 
ing renewed efforts. We are confident that, just as with hemp, so with 
flax, the remarkable progression of the jute trade hindered the establish¬ 
ment and growth of a flax industry. It is the opinion of most experts that 
a re-action has now set in, and that the demand for textiles of all kinds 
would justify a fresh effort being put forth. Moreover, it is presumed that 
the success of the wheat trade has abundantly demonstrated what may be 
done in India towards cultivating during the cold months crops peculiar to 
Northern Europe. The experiments made with flax some half a century ago 
were chiefly in Bengal, whereas the more natural regions w'ould appear to 
be some parts of Behar, the Central Provinces, or Bombay and the Panjdb. 
That flax can be produced in India was demonstrated bevond all doubt 
(although it is probable that the fibre-yielding plant would be found to be j 
of little or no value as a source of the oilseed); indeed, so successful w’ere 
the early experimenters, that in a letter, dated November 22nd, 1841, the 
Government of India refused to afford any official assistance, because 
* the cultivation ot flax can no longer be considered a doubtful experiment 
since it appears from your (Agri-Horticultural Society’s) report to have 
proved in many instances successful, and where successful, to be very 
lairly profitable. In spite of this apparently hopeful position, the cul¬ 
tivation of flax was discontinued in India shortly after; but, be it 
observed, that this was the very period at which jute cultivation was mak¬ 
ing rapid strides .* 99 

It will be seen (from the pages below) that to some extent the experi¬ 
ments proposed by Messrs. Gross. Bevan &. King have already been 
performed. Much time and money have at least been expended in the 
effort to make India a flax-producing country, but while good results have 
here and there been obtained, as, tor example, in the Panjab, the much to 
be desired object has not been attained. It seems probable that the indif¬ 
ference of the cultivators to their own better interests when these are only to 1 
be secured bv departures from their time-honoured methods of agriculture, ! 
combined with the difficulty of preparing the fibre in a mercantile form, 
are greater obstacles than physical peculiarities due to the Indian climate 
or soil. 1 he proposals oi Messrs. CrocT, Bevan & King arc, however, 
worthy of careful consideration, since, if carried out, thev would be of great 
value in deiermining where these physical peculiarities amount to an ob- I 
stacle again t hopeful results. They’would, in other words, indicate where , 
the effort should, or should not, in the future be made, to conquer the obst ruc¬ 
tionist policy that existed, and exists now with almost greater power than at 
the beginning of the century, since the experiments then performed resulted 
in a disappointing record of failure. Before concluding these introductory 
remarks regarding flax, it may be as well to quote here a fuller account 
of the microscopal and chemical nature of the fibre than the above. In 
Spons’ Encyclopaedia it is stated that “ of all the vcgetable fibres, flax occurs 
in the greatest variety, as regards the length of the filaments, their colour, 
fineness, and strength ; but the fibrous bundle nlwhys retains the character 
of being very readily divisible into its distinct filaments, bv rubbing it 
between the fing-.rs : it then becomes soft and extremely supple, while pre¬ 
serving a great tenacity/’ On account of repeated bending, the fibres art 
seen under the microscope to have X-like creases. Under the action of 
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iodine they assume a transparent blue colour, the creases taking a darker 
shade. “ The dimensions of the fibres are as follows: length,-o’157 inch to 
2*598 inch ; mean, about 1 inch; diameter, 0*0006 to 0*00148 inch ; mean, 
about 0*001 inch. The chief characteristics of flax are its length, fineness, 
solidity, and suppleness. Its remarkable tenacity is due to the fibrous 
texture and thickness of the walls; its suppleness permits it to be bent 
sharply ; its length is invaluable in spinning; and the nature of the surface 
prevents the fibres from slipping on each other, and contributes to the 
durability of fabrics made with them. Flax may be made lustrous like silk, 
by washing in warm water, slightly acidulated with sulphuric acid, then 
passing through bichromate of potash vapour, and gently washing in cold 
water. . Samples of flax exposed for two hours to steam at two atmospheres, 
boiled in water for three hours, and again steamed for four hours, lost only 
3*5 per cent, of their weight, while Manilla hemp lost 6*07; hemp, 6*i8 to 
8*44 ; jute, and 21'39.” 

Messrs. Cross, Bevan 8 c King (in their report already quoted) give 
the results of their chemical analysis. In the article on Marsdenia tena- 
cissima (see Vol. V, 1S9) the chemical nature of flax has been compared 
with four other fibres. The table there given may, therefore, be consulted, 
but it may briefly be said that flax was found by the above-mentioned 
chemists to possess 9*3 per cent, of moisture and 1 *6 per cent, of ash. 
Under hydrolysis for five minutes it lost 14*6, after an hour 22*2 per cent. 
Of celluloses (one of the best tests for fibres) it was seen to have 81*9 per 
cent. By mercerising it lost 8*4 per cent, and by nitration gained, becoming 
123*0 per cent. By acid purification it lost 4*5 per cent, and was found to 
yield 43*0 per cent, of carbon. The fibre experimented with was, as already- 
stated, European flax, so that a comparison of the Indian fibre, with the 
above results, might bo viewed ar, indicating the influence exercised by the 
Indian climate, soil, and method of cultivation, on the production of fibre, 
or might even demonstrate to what extent a plant cultivated for at least 
several centuries as a source of oil, was still capable of being utilized in the 
production of fibre. 

CULTIVATION OF FLAX. 

EARLY EXPERIMENTS IN INDIA. 

The Government of India having procured on loan from the Board of 
Trade, Calcutta, the Proceedings of the Hon’ble the East India Company 
which contain the record of the early experiments in the cultivation of Flax, 
the writer found (after carefully reading through these curious manuscript 
volumes) that there was little more to be learned than had been published 
by Roxburgh, Carey, Wisset, Royle, and other authors whose works 
have lon<* been in the hands of the public. The first experiments were 
performed between the years 1790 and 1799, an( ^ a f urt ^ cr series of trials 
were again instituted about fifteen years later. The results were the same, 
though attended with a certain degree of success in the hands of the 
European expert cultivators, wl. • at considerable cost were brought out for 
the purpose to India, the cultivation of flax did no*, extend from the Gov¬ 
ernment; farms to the fields of the agriculturists. In lime the whole subject 
was thus allowed to lapse into absolute obscurity, the interest in both 
flax and hemp being extinguished through the commercial progression 
of India in other and more hopeful directions, c.r., jute, which in time 
practically took the place of flax and hemp in popular favour. 

There" is thus little more to b * said than is contained in Royle’s work on 
‘brons Plants, until the record be carried some forty or fiftv years nearer the 
present date. Space will not admit ol a reprint of Royfe f s article on Flax 
in its entirety, but since that work is not so acces c ible as its great value 
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“ India having, at least, for centuries grown the Flax plant, on account of the oi 
yielded by its seeds (Linseed), the country has very naturally been looked to as; 
source of Max fibre, the supply of which Is so greatly diminished by the war wit! 


deserves, the following pages (up to page 24) which convey the main facts 
of practical interest, may be given :— 

“REPORT ON THE CULTURE OF FLAX IN INDIA 

, on account of the oil 
as a 

o _ ^ ^ vith 

Russia* The Belfast Chamber observe that r as India annually exports nearly 
100 000 quarters + of seed to Great Britain and Ireland, it has been calculated that 
tho*plants which produced this quantity of seed would yield, annually, at least 12,000 
tons of fibre—value, say £500,000, all of which now goes to waste. besides the 
above quantity of seed, much is also exported to North America and to other coun¬ 
tries, and much is consumed In the country in the form of oil, while the cake is m 
some places employed in feeding cattle. There car be no doubt, therefore, that 
the question is one of considerable importance, not only to this country, which 
requires such immense quantities of Flax fibre, but to India, which produces such 
enormous heaps of seeds, and is supposed to waste so much of valuable exportable 
material. But it does not follow that the production of fibre is in proportion to that 
of seed. Indeed, we have often to check vegetation in order to favour the produc¬ 
tion of flowers and fruit; while an undue growth of the parts of vegetation, that is, 
of the stem, branches, and leaver, is often obtained at the expense of the parts of 
fructification. The subject, however, has not escaped notice. 

“The earliest attempt to produce Flax in India seems to have been made by 
Dr. Roxburgh about the beginning of this century, and as at that time the East India 
Company had established a Hemp farm in the neighbourhood of Calcutta, he was 
able to make many experiments on substitutes for Hemp and Flax. He also cultiva¬ 
ted Hemp and Flax in the Company’s farm at Reshcra. in the neighbourhood of 
Calcutta. ... . , , 

“Of Flax, he says, it is very generally cultivated during the cold season in the 
interior parts of Bengal and Behar. ‘Samples of the Flax have frequently been 
procured by the Board of Trade, and sent to England to the Honourable Court of 
Directors, so that it is from home we may expect to learn its properties. If the Idas 
has been found good, large quantities may be reared at a small expense, as the seed 
alone which the crop yields must be more than equal to the charges to render it 
profitable to the farmer* “ Obs. on Subs, for Hemp and Flax ,* f. 17 )• 

“The Author, as long since as the year 1S34. stated in his ‘ Illusrattons oj Hima¬ 
layan Botany'. ‘ In India the Flax is cultivated only on account of its seed, of which 
the mucilage is valued as a demulcent, in medicine and the oil in the arts; but th^ 
plant, which in other countries is most valued, is these thrown away ; and others, 
such as Hibiscus cannabinus and Crotolaria juncea are cultivated almost in the 
same field for the very products which this would yield. It seems, therefore, worthy, 
of experiment whether n valuable product might not be added to the agriculturist s 
profits, without much additional expense. * And again, in the year 1840, the Author 1 
ca’led attention to this subject in his F.^say on the Prociui tivc Resources <>j India. j 
“ In the j'ear 1830, moreover, a Company was established, by the influence o! Mr. j 
A. Rogers, at one time one ol the Sheriffs of London, expressly for the growth of • 
Flax in India. Money was subscribed ; t Belgian cultivator and a Belgian preparer 
of Flax were sent out to Bengal, with both Riga and Dutch seed, and nil the tools ( 
which are employed in the culture and preparation of Flax in Europe. A pamphlet , 
moreover wa published, in which full directions were given lor the culture and 1 
preparation of Flax, and illustrated with figures of the various tools employed lor 
this purpose. The subject was warmly taken up by th< \gricultural Society of India, 1 
and a small committee appointed of members who took a special interest in the 

subject. . , . , • r> }■ 

c ‘The directions of the Irish Flax Society were printed m their / roeecam^s as 
well as those of Mr. Andrews from the Northern Whiff. Translations of plain 1 
directions were made into the vernacular languages, which, as well as models of tin- 
tools, were distrib; led. 1 he Gold Medal of the Society was ottered for the produc- | 
tion ef & large quantity of Flax, and smaller prize# for the natives, experiments . 
were made by several members of the Society, in different parts of the 1 engal I res'- j 
dei.cy, as well as by the Belgian farmers. 

* The following formed the substance of a report prepared by Dr. Roylc in I 
August 1854, and is printed nearly as it was written. 

f [See the present trade in Linseed, in the C haptor on that subject.—* F. {.] 
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• ^ P j C l m ? nS f V' ^lax Produced having been sent to Calcutta, comparisons were 
instituted between the samples produced by different individuals, and those from 
theTmni a " d fr °H , " di - eno ;i s seed Mr. Dcneef, the Belgian farmer, pronounced 
cori j Sam fl S 'Vortb from £44 to £60 a ton; and one, produced from country 
seed and heckled, was thought worth £66 a ton. Some of the specimens sent to 
hv W * re Vli r e ^ at J ro . m £30 to £45 ; and those which were forwarded to me 

f!\f 1 r rctary the Agricultural Society were pronounced by Mr. Hutchinson, 
of Mark Une, to be worth trom £4"*” a ton. The experiments were made 
chie.ly near Burdwan, Monghyr, and Shahabad ; but the b- st native seed wasobtain- 
e “ r T u j 1 n ° rtl,pri ? station of Saharunpore, and a white Linseed from the Sau<nir 
and Nerbuddah territories. A little Flax was also produced by Mr. Williams,*at 
Jubbulpore, under the direction of Mr. Macleod. 

“ Mr * Leyburn gave as the result of his experiments near Shahabad. that the 
expenses of culture of a bigha of land, and the preparation of the fibre, amounted to 

, “ 5 " r " 3 i ‘l. nd profits to R27-1-5, supposing the four maunds of Flax produced to 
be worth £35 a ton. 

which had b ^ en received from the Honourable 
S ? ,.° directors. Sir F. H. Madd >ck, at that time Secretary to the Government 
In dia, addressed a letter to the Agri.-Horticultural Society. In this the Society 
was requested, in order to assist the Government in determining on the measures 
proper to be adopted for improving the cultivation of Flax, to supply such accurate. 
dctaU^d information as they .nay possess, or as thov may he able to obtain, 
bn „ J f? Cl ? ty - accord ' i y ly prepared a report which contained everything that was 
known at that time on the suoject of the cultivation of Flax in India. ' This was 
forwarded to the Government, and also published in their ‘ Proceedings ’ for November 

the'pVoma^cSoi maxTn^i? * ^ faV ° Urab,e v!e ' v ° f th « P robabilitic ’ uf 

‘‘The Revenue Secretary to the Indian Government, on this, wrote (November 
-.-nd, 1841) to the Agricultural Society, that—* The cultivation of Flax can no longer 
be considered a doubtful experiment, since it appears from your report to have 
KT 8 I?. m f ny instances successful ; and where successful, to Sc very fairly profit¬ 
able. Fits Lordship in Council is therefore much inclined to doubt whether any 
bounty or reward from Government is necessary, or would be justifiable. * 

,, “ Notwithstanding this favourable inference, the Flax Company did not go on with 
the cultivation; the various individuals who had taken up the culture did not pro¬ 
ceed with their experiments ^ the several medals offered by the Agricultural Society 
sc, * m ncver to have been claimed, and there are no appearances of the culture of Flax 
on account ot its fibre in any of the places where the experiments were made. It is 
that the success, which appeared sufficient when the experiment 
wa . f the nature of garden culture, was not realised when on a great-r scale. 

M. de \ <nnne, indeed, states that the experiment in the season of 1S40-41 was a 
complete faihre at Bullea, owing to too litth seed having been sown, to fii~ unusual- 
ly dry weath r at the late sowings, and to the improper time (the hot winds) in 
which the Fla x was cleaned. 

“ Mr. Wallace, who had earned on the cultivation for three or four years at 
Monghyr, writes on the 8th July 1841 f * The crop has been in a great measui 
failure tlrs year About one-eightb of the produce that a favourable season would 
yield. But in the year 1844, he again forwarded samples to the Agricultural Society 
which were improved in cleanness and were also;,/ter than the produce of former 
years, from the same cultivation. These were portions of several tons that had been 
grown at Monghyr, and which he intended shipping to Dundee, the port to which hi, 
last batch was sent. But Mr. Wallace added, with icgiet, that after several years’ 
labour, with a view to establish Flax cuL.vation at Monghyr, and after having taught 
th“ ait of dressing the article to many pm ties, the speculation must be abandoned, 
unless the Government gave some encouragement. He therefore requested the 
assutance of the Society in bringing the mbjr.ct to the notice of the authority it 
1. stated at a subsequent meeting that the Committee of the Society, after being 
urtber dr tails respecting the cultivation, did not feel inclined to refer 
.ha subject to the Government. But nmlhcr the details referred to nor the reasons 
oi the (.ommittec for their decision are given, and, th -.store, wo are unable to ascer¬ 
tain the real causes of failure after several years’ trial. 

Mr. H.udrv, an intelligent merchant from Calcutta, having made some careful 
experiments on the culture of Flax, has favoured me with the following account: — 

* * ‘ i have paid much attention to the fibres during my residence near Calcutta 
and, not u.hing to conclude from hearsay only, genets II v cultivated most things 
r.rr.vlf, having a large piece of ground available. I s/mt up to Baugulpoic (an e.orol- 
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lent Flax seed district), and obtained a considerable quantity of native- grown Hax 
straw, alter the removal of the seed. I had it collected from various fields, so as to 
obtain an average. This material was in every instance too bushy for the proper 
production of fibre, ar.d the yield was very trifling, and in fact worthless for manu¬ 
facturing purposes. The bushiness arose from the practice of the natives, who grow 
several plants, as you are aware, at once, in the same field. The Flax plants were 
consequently planted too iar apart for fibre-yielding purposes. 

e “ Not yet fully satisfied on the question, 1 took a patch of land (three cottahr ), the 
best 1 could pick out, fine, friable loam, fit for anything—it had been a cauliflower 
bed, and was therefore deeply spade-cultivated and highly manured —its last crop, 
cauliflowers, having nothing prejudicial to a Flax crop. 1 began very early in the 
season, had it turned up and laid for a fallow ; two months after, again pulverized 
and weeded, and again— four times in all; with the addition of a large supply of fine 
old cow-dung. I had it now sown in the proper season, with the best Flaxseed, very 
thickly planted, so as to draw it up ns free as possible from lateral branches. 
Fverything promised well. The fit M grew beautifully, and soon attained a height of 
three feet. I began to collect the crop, fiist, as soon as the flower had completed its 
growth and the seed-vessels began to form; secondly, a. ; oon as the seed-v«.ssels 
had fully formed and were filled with green but immature seeds; and lastly, after 
the seed was fully ripe, 1 took groat pains in water-retting the samples—generally 
removing them from the water rather under-done, for fear of occasioning weakness 
in the fibre from over-retting. 

“ ‘ In every instance, the quantity of fibre was small and weak, and very inferioi to 
the samples of Flax deposited at the Agricultural Society’s Museum, obtained from 
lubbiilpore, and other upper country districts. No Indian Flax, however, which I 
have seen, equals in nerve and general good qualities those of European growths.’ 

“ As the above is no doubt a correct account of what occurs with the Flax plant in 
the moist climate of Bengal, of which the effects may perhaps have been aggravat¬ 
ed by too great richness of soil, it might be inferred that a different result would 
take place 'n the drier climate of the upper or North-West Provinces of India. This 
is certainly the ca&e, but though the product is different, it i~ not, from the shortness 
and brittle nature of the fibre, more suitable for the ordinary purposes oi Flax. 

Mr. Hamilton, oi Mirzapore, one of the up-country stations alluded to, 'sent 
some bales of the stalks to Calcutta, for the inspection of the Belgians, and was 
told that the shortness of the stalks would prevent their manipulation.’ 

‘.‘I* >. s . V' v *dent, therefore, that there is some difficulty in producing good Flax in India, 
i his difficulty is, no doubt, the climate ; while the native methods of culture ate the 
V'i ‘ i U ;u ‘ tec * to production of good fibre. Mr. M’Adam, Secretary to the Royal 
* iT >v ement Society, has, in his Prize Essay on The Cultiva!:. i of Fhix. 
well observed * that a slow, steady growth is requisite lor the quality and yield of 
fibre; also a temper, te climate, that between the parallels of ard 5s 0 being the 
h it ; and a^continued supply of moisture from spring till autumn.’ He also ob¬ 
serves that ‘the* hot summeis of Russia and of Egypt cause a dryness and brittleness 
ol l.i . e. and prevent its retaining that elasticity, pliancy, and oilincss which charact¬ 
erise t' j Flaxes of Belgium, Holland, and Ireland.* 

But considered generally, it is n< to be ex pec fed that a plant which attains per¬ 
fection in Belgium, and is so successfully cultivated in the vicinity of Belfast, would 
succeed well in the hot and moist, but sometimes dry climate of Bengal. In fact, it 
the nix was not one of those plants which, like the cereal grains and pulses, can be 
grown in the cold-weather months of India, it could not be cultivated there at all. 
but with this culture, we have the anomaly, of the seeds Ivring sown in autumn, * 
when the da,.ate is still hot and the giounil moist, and the plant has to grow while 
the to iperaUirc is daily becoming lower andthe^oil drier—no ii 'gation being usn.al¬ 
ly employed with these winter crops, though dew begin: to fall a- s. on as the ground 
becomes cooled at night. In some places, the crop :.'.tains perfet lion m about ninety 
days, is collected in January, the coble\t month; in others, not until February or 
March, when the rapid ii oi temperature is favcurable to th<- ripening ol seeds, but 
not to the production of fibre. 

“Ol all parts of India there n re none that appear tc me better suited to the growth 
of Fla\ than tin* Saugur and Nerbuddah territories, win re thnsoil is rich and piolitic, 
and the climate a \ tedium hetwei 11 tin extreme imui.ture nt lb ngal and the di vnesa 
of the North-West Provinces. The Wheat of this district i% considered supenur to 
any seen in the Knglidi inaikct, with the exception of whnt comes from Australia. 


* In F r v nt, also, tin- reeds am -own about the middle of November, in the plains 
which have been inundated lay the Nile, and plucked in about 110 days. 
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The Gram and the Linseed arc also of finer quality than any produced elsewhere in 
India; while the suitableness of the climate for the production of good fibre is pro¬ 
ved by the length and strength of the Jubbulpore Hemp, as grown by Mr. William 
as well as by the specimens of Flax which he has likewise grown. 

“ The Indian method of culture is certainly not suited to the production of fibre, 
but the seeds abound in oil. * The yield of oil from a bushel of Indian seed is from 
14^lb to ibib; of English or Irish, loijib to irlb/ Therefore, it is evident that the 
Indan ryot succceds'in his object, as well as the Irish farmer, who grows the Flax 
plant for its nbre, but neglects to gather the seed: though this is not only a sale¬ 
able product, bur one which abounds in nutritious matter for his cattle, and would 
further afford the means of fertilising his fields. As it has been found difficult to 
persuade the Irish farmer to gather the double crop, I believe it would be hopeless to 
induce the Indian ryot to change a culture which is suitable for his purposes, with¬ 
out the aid of successful example in his neighbourhood. You might make him 
grow less seed, but I much doubt whether we should get him to produce any useful 
fibre; and without his co-operation it would be impossible to attain any considerable 
success. Indeed, the Agricultural Society of India have given it as their opinion, in 
one of their resolutions,—* That the culture and preparation of Flax in India, so as 
to be able to compete with the Flax of Belgium or Russia, can only be effected by 
practical European growers instructing native cultivators in the art; and, further, 
that an entire change in the mode of cultivation, as well as in the preparation of the 
plant, is necessary to produce the article in a proper state.* 

“ It has, indeed, been made a question, whether a good supply of fibre and of seed 
can be procured from the same crop. One gentleman, in reply to my inquiry, in¬ 
formed me 1 London, 4th July) that * it has been found imp ossible to preserve both 
seed and fibre, i.r., for the better qualities of each ; and that the plan pursued is 
simply to gather before the seed ripens, wh< n the deiicacy and softness of fibre form 
the desideratum, but to leave the plant standing until the fibre is dried and greatly 
injured, in order to secure the superior seed fir for sowing ;’ and this is the result of 
information collected after a residence of many years in the interior of Russia. An¬ 
other gentleman replies to the same inquiry, from Belfast, on the Sth Jnlv : * It is 
nu t only quite practicable to have good seed and good fibre at the same time, but it 
is the universal rule in all countries except Ireland, where we have only been able to 
get the more intelligent farmer to abandon the wasteful practice of seeping the Flax 
stems without removing tiic seed. The finest Flax in the world is grown in Belgium, 
yet the seed is saved from it/ 

“But as there is no doubt, from the experiments of the Indian Flax Company, 
and from other more recent facts, such as the production of Flax a > far south as on 
the St evaroy Hills, at Jubbulpore, and near Lahore, that Flax can be produced in 
India, it seems desirable t*. ascertain whether it cannot, by careful culture and im¬ 
proved processes, be produced as a profitable crop in some parts of the country ; 
bi ause, as 1 have Ik fore said, ‘ 1 cannot think that that which is done successfully 
in E r ypt, i impossible in every pat t of India ;’and there can be little doubt that, 
in some places, at least, coarse Flax could be produced, as well as some for the paper- 
makers* 

‘*1 am informed that Messrs. Hamilton, of Mirzapore, propose, this year, 
attempting the culture of Flax, in the tract of hand of which they have a grant,‘in the 
Goruckpore d ; strict, and which 1 should consider a more favourable locality than any 
near Mirazporc. I would suggest that Mr. Williams, at jubbulpore, should bo 
requested to make an experiment, to ascertain the quality ol the Flax which may bo 
pro hu ed in that locality, . well as the quantity obtainable per bhriia or acre, 
attempting at the same time to preserve the seed. Mr. Williams has already grown 
a blue Flax ; he is a -<:u » imed to the preparation of fibre, and the soil and climate are 
b. tb. I conceive, more favourable than in most parts of India. 

would also recommend that Dr. Jamesmi, the Superintendent of (ho Botanic 
Garden at Saharunpore, should be directed to make a mall experiment, both in the 
•ohi n. and in the hiUs, in order to ascertain the ime kind of facts respecting the Flax 

plant wl.cn grown according tf> European methods for the sake of th;: fibre. The 

Arr cultural Society of the Panj&b are already attempting the culture, as the Secre¬ 
tary has addressed a letter to tin- Court, requesting an opinion respecting the quality 
0 f the Flax Which they have already produced ; but the specimens have not yet 
arrived. (Furthc- inf - motion has, however, recently been received, and will be after¬ 
ward:; tailed.) 

“ Though 1 am well aware that Governmci t experiments are not likely fo pi-wc 
profita'in.; where Mice undcital.en by individuals have failed, especially as these had 
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good scientific and practical advice, I am yet sanguine in thinking that experiments 
conducted in the localities I have indicated would give information which would be 
practically of great value for extensive tracts of country. The people are. acquainted 
with the culture and pieparation of Sunn fibre, and might easily he instructed by the 
European gentlemen to whom I have alluded, in applying the instructions for the 
culture of Flax in the Proceedings of the Agricultural Society of India for the years 
iSqoand 1841, including those prepared by Mr. Deneef, the Belgian farmer, after 
practical experience in India, published first in 1840, and then in 1842. 

“ I have not thought it necessary to refer to the opinions respecting the exhausting 
nature of Flax as a crop. By ths methods of steeping the stalks in steam and hot 
water, it has been ascertained that the time required for the separation of fibre can 
be very greatly reduced; while the steep-water, where no fermentation has taken 
place, has been proved to be useful as manure water for the soil. Feeding cattle, 
moreover, upon a portion of the seed, produces manure which is invaluable in restfir¬ 
ing much of what has been taken from the soil. But as these methods are not appli¬ 
cable to the present state of the culture in India, 1 will only allude to the probability 
of some of the mechanical methods of separating the fibre liom the green flax, proving 
likely t be of useful application. 

“ Since, according to some accounts, considerable success attended the experi¬ 
mental culture of Flax in India, while others considered it a failure, it is desirable to 
ascertain the causes of this discrepancy, and to draw some conclusions which may be 
of use to other paits of India, if not to the places where the experiments were made. 
This we may probably effect, by analysing the statements of the different experi¬ 
mentalists. 
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“ Shahabad Experiments. 

“ The cultivation of Flax in India in recent times seems to have begun at Shahabad, 
in 25 of north latitude, in the year 1837. In the Proc . of the Agri.-Hortic. 
Society, there is a communication from Mr. G. Leyburn, of Nunnoa Factory, 
piving an accrunt of the sale in London, on 17th July 1S38, of some Max grown by 
him. ‘The Flax, per Windsor, is landed sound. No. 1 sold lor £2S per ton, and 
Tno 2 lor £14 per ton—nine months credit. They are described as harsh, and 
without the softness characteristic of Russian Flax. Prices of the latter being lower 
than^usual, P. T. R. selling here at this time at £40 per ton.* 

“Mr. Lev bu rn states that he pieparod hi> first sample of Flax in the common 
way. from plants which had borne seed. He sent them to Messrs. Truman and 
Look who reported that any quantity of a : imilar article would find a ready sale, at 
£35 a ton. In the following year, Mr. Leyburn entered on the cultivation rather 
extensively, and succeeded in producing an article of lengthened staple, and of a 
auality vicing with the Max of Russia. A portion of the cultivation was carried on in 
tr.e bed of the Soane River, and part in the uplands of the district: some of it was 
prepared before the seeds were ripe. He calculates the probable profits of the 
culture to be : — 


Per bigha.* 

R a. p. 

Rent of land . . . 1 S o 

Ploughing . . . .080 

Sect! . . . . . 1 8 o ; 

Pulling, beating seed off, 
watt ring . . . *593 

Packing, cartage, piepara- 
tion (nearly all hand la¬ 
bour) « . . . 16 o o 


Total . 25 1 3 


Produce. 

A* a. p. 

Linseed, 54 mds. . . . 5 S o 

Flax, 4 mds., at (say) £35 per 

ton.46 10 S 


Deduct expense of cultivation, 

as per contra • . .25 13' 


Profit on one bigha of land . 27 1 


“With a factory in full play and effective machinery, Mr. leyburn considers 
that the manufacturing price of the article would be three to four rupees a maund, 
which is e qual to about £9 or £12 a tun. Buc to give effect to the production of this 
article, the aid of I uropean enterprise is necessary. (It i«j pni tindarly deserving the 
attention of indigo-planters.) He failed in overcoming"the deep-rooted prejudices 


«■ 


Thu bigha of kind in Shahabad is something more than the Bengal bigha 
which is 1,000 square yards, or the third ol an English acre. 
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heia h ni,T^7h^ t i Vak ° r ^ a ? d ^ 0 ' l!d "<* induce them to enter on a cultivation which 
held out to them a prospect of more than ordinary profit for their labour * 

" Experiments of the Flax Society. 

SociMv Ve Mr 7 Wn\lfn r a 'I Ceed - l ° n ° tiCe * tHc eff ° rt f °- f thc London FIax Experimental 
laston, in presenting, on their behalf, some specimens of Flax 
grown m Ben'ral, and prepared in Calcutta, observed that— 

T h ? °bject of the Society is not at this time to produce a large quantity, but to 
““ " n °°° d a ‘ ,uah !^ can l V e re adily obtained, the growth of India, and such 

ThkohSi h y K >mp,i v '! th R . uss,an a,,d Bel P an flax in the Home market. 
Tins object has been already attained to a considerable extent. These samples far 
su. pass the Russian Flax, and he regretted that * the Government of India have 
r : s ‘i°, n 1 de< ' t0 the recommendation of the Horticultural Society in granting a 
Bon “ s *° the Experimental Society of 10,000 rupees to further its objects. ’ 

... .. , j seed received from England, Mr. Woollaston further remarks, has been 
distributed freely to all applicants who were desirous of trying thc cultivation. The 
models of implements were sent out from Belgium, and facsimiles made for any 
person requiring them at the bn,id fide cost of the materials. Private profit or gain 
nas never been allowed to interfere. Every kind of information, as far as possessed, 
has been freely imparted to all inquirers, and every endeavour made to excite an 
interest in the experiment. 

Its importance in a national point of view is incalculable. Both as developing 
^ India, m enabhng England to supply herself from her own poks- 
..tons m a most important raw material, and in no longer making her dependent, tor 
vhat may ut 11 be considered necessaries, upon a foreign and rival power. Those 
Observations, Mr. Woollaston considers, will apply in a great measure to Hemp 
also in ti e cultivation and manufacture of which the Experimental Society are 
doetdy mtorestod. I he successful introduction of these two staples into England, 
f»om this country, will not only prove a blessing of tho largest degree to hulia 
’ Russian aggrandisement and encroachment than 

™ dejtraction of her st*, or the annihilation of her armies.’ 

A r. ri " Hor ^ cu by r al Society having recommended that thc bonus of 
Kio.ocy should bo given fo. the furtherance of the objects of the Flax Society, 
Lord Auckland, who was at that time Governor General of India and was as 
warmly int'-r^sted .v; any one in the improvement of its resources, was also a political 
economist: the Secretary to Government was directed to reply : 

* lb . Lordship cannot but regard with interest thc public-spirited proceedings of 
r i?f en T C j* i° COi y e forward to promote the improvement of the cultivation 
of 1*11in India, but it is only in very rare instances, and with the view of exciting a 
direct and general competition, that he would attempt by encouragement or bounty 
to influence the coarse of commercial and agricultural entci | . iso, and he does not 
b;ol that the case before him is one which would justify the special interference of the 
Government. 

P enee *» *-he Belgian fanner, and Mr. Bernard, the preparer of Flax 
who had been sent to India by the Society, were o! great use in examining the soil 

‘,CA inns on f m nf rnlf urA KacF a/1 m rtf 4- /n iL a __i. .. _ it _ _ 



i,u ' 3 uiiniions lor inc cultivation or nay, drawn up alter lie had had 

practical experience in the country, remain as a valuable document for the guidance 
C. oth ^' s- * hese we. Hint fore, reprint from the Jourr. a! of the Agri.-HortiiuUural 
Society for thc year 1842, p. 393. 

“practical information ON THE BEST mode of cultivating 

I- LAX IN BENGAL. BY MR. DENEEF, BF.LOIAN FARMER. 

in accordance with my promise, I s.md you as follows, a detailed report of my 
observations since my arrival in Iruli 1, on the cultivation of the Flax plant. 

I will not enter on an explanation of the mode adopted in the cultivation of this 
plant in Europe, !>ccause nothing is easier than to do so theoretically, but will 
content myself with informing you, from my own practical experiments, of the means 


M. Honncyir, indigo-planter at Kungpore, writes : “ Having great difficulty to 
prevail on tin ,e ignorant cultiyalora to plant it—owing to a superstitions beli« i that 
l!.-" vengeance of an evil spirit will hi fall them for introducing the cultivation o{ a 
' | article. Wax. grows remarkably here, and I have no doubt would sum -d 

. w '* ’ r ‘ f bis district. 1 he Zemindars now commence to show an inclination to 

improve agriculture in general.” 
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at our disposal in this country, which can r adily be made available for the produc¬ 
tion of Flax and its seed. 

*• Such portions of land as are annually renewed by the overflowing of the 
Ganges, or which arc fresh and ricn, are the best adapted for the cultivation of 
Flax. 

“ ‘ 2. After the earth has been turned up twice or thrice with the Indian plough, it 
must be rolled: because without the aid of the roller the large clods cannot be 
reduced, and the land rendered fine enough to receive the seed. The employment of 
tho rolk r, both before and after sowing, hardens the surface of the earth, by which 
the moisture of the soil is better preserved, and more sheltered from the heat of the 

sun. About and near Calcutta, where manure can be obtained in great abundance 
for the trouble of collecting it, Flax may be produced of as good a quality in any 
part of Europe. Manure is the mainspring of cultivation. It would certainly be 
the better, it the earth be well manured, to sow first of all, either Sunn (Indian 
Hemp), or Hemp, or Rice, or any other rainy-season crop ; and wh n this has been 
reaped, then to sow the Flax. The tillage of the land, by means of the spade 
( kodalee ) used by the natives (a method which is far preferable to the labour of the 
plough), with a little manure and watering at proper seasons, will yield double the 
produce obtainable from land tilled without manure and irrigation. 

‘‘ * * he r V” tIc $ forming beds of six leet in width with intervening furrows, in use in 
Zealand and in Belgium, is very inconvenient in India, because great care must be 
taken to preserve the moisture of the soil ; and on the other putt, for the purpose of 
weeding, they are unnecessary. When proper Linseed, treed from mustard seed, is 
s °wn, l think that the Flax requires no weeding at all in India. 

“ * 3 - I proper time to sow the Flax in India is trom the beginning of October 
until the 20th of November, according to the state of the soil. The culture must be 
performed, it possible, some time before tho sowing. The Flax which I have sown in 
November was generally much finer and much longer than that sown in the former 
month, which i attributed to the greater fall of dew during the time it was growing. 

1 he quantity of country seed required to the Bengal bigha is twenty serrs , but only 
iftcen seers, of the foreign seed, because it is much smaller and produces larger 
stalks. 1 he latter should be preferred; it is not only more productive in Flax, but, 
owinjf to the tend* i n< ai of its stalks, it can bo dressed much more easily. 

4. I he l* lax must be pulled up by the roots before it is ripe, and while the outer 
ark is in a slate of fusibility. This is easily known, by the lower part of (he stalks 
becoming yellow; th© fusion or disappearing of th© outer bark is effected during th© 
steeping which may be fixed, according to the temperature; say, in December at 
;’ s> l “ J a : nua, y Uvu > ,n February four days, and less time during the hot season. 
a lie steepmg is made a day after the pulling, when the seed is separated, and then 
the stalks are loosely bound in small sheaves, in th© same way as tho Sunn, The 


0861V 

Indians understand this business very well, but in taking the flax out of tho water it 
should be candled softly and with great can* «>n account of the tenderness of its 
fibres. When it is newly taken out, it should be left on the aide of the steeping pit 
for lour hours, until the draining of its water has cc . , 1 spread out 

with the roo.-c.- VOh* turned once, and when dry it is fit lor dressing or to be I 
stapled. 

** * 5 * To save the seed, the capsules, after they are separated from the stalks, 
should be put in heaps to femunt from twenty-four to thirty hours, anti then dried 
slowly in tnr Min to acquir • their ripeness. 

te< 6. When Flax is cultivated lor the seed alone, the country Flax should be 
preferred. bi:< s y rs per high a are aufHci*'nt for t:*<? sowing. It should be s^.vn very 
early in October, and taken up .a little be. u* perlecl ripeness, by its roots, separate¬ 
ly, when it is mixed with mustard seed$ the FI tx s-cd L» ing intend© i for the purpose 
of drying od, is g;cat’y injured by being mixed with mustard seed, by which mix’urc 
its drying qualities are much deteriorated. With regaid to th© dressing o' the raw 
material, most of the coolie* arc now acquainted with the process, and 1 have not 
therefore alluded to it. Should you desire any fuither information on the subject, 1 
am ready to afford it. 5 

Mr. Deuce!, in reply io some qu-'ries circulated by tb< Agri-Horticultural 
Society, ob'crvttd that too dry or ii!in3 soiH v *ro injurious to the culture, but that 
hi-; own had been a heavy clay soil: also, that the Bengal highu contained 14,400 
square feet, or one third of a . . re, and that he now^d of reign see l 2dlb ; of 
Am u- m Y)lb ; Inu ol p! . up Faina, 01 native not U . than 40U), on .aocount eg' 

iv-T Urget 1 p the : >rc.ign s. ed tost LS a maund 01 e.: lb, whil 1I10 native * >.>n 

co-4 Ka-ii, 

u l he acclimated A n 1 x.:n ^ed lie f. wnd to succeed well in India. But on a pre¬ 
vious occasion (Lob. 10, 1841), lie hod obsci ved ul :>omc samplos growi; at Entully, 
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from acclimated English seed, from country seed, and some from Saharunpore seed, 
(from 30° of N lat.), that the sample from this last was very superior to the others. 
Of two samples from acclimated American seed, one grown m rather poor ground, 
the other in a rich soil—‘The former,’ he observed, ‘is a most beautiful sample, 
containing great length of stalk with thinness; the other is of very little value, the 
goodness of the soil having caused the plant to become stunted and branchy. * 

“Mr. Deneef further observed that he obtained the longest and finest fibres in 
sowing from the 25th of October to the 15th of November : this he ascribes to the 
plant being covered every morning with a heavy dew ; while that which he had sown 
in the beginning of October, in the same soil and the same seed, was much shorter 
in stalks, but much more productive in seed,—‘ the rain being very scarce from the 
first days of October until the end of December, in this part of India. 9 (Rut the 
ground is still hot, and the temperature high at this period.) I he bigha will yield 
loolb of seed from foreign seed, and about 12 per cent, more from native seed. 

“ He concludes with an approximate account of the cost (amounting to £32) of 
raising a ton of Flax from Foreign seed, well dressed, and which would be worth /50 
in the English market; stating that 8olb of Flax fora bigha of land is a very small 
product. * When we shall be able to have the seed from our own product, R60 on 
that article will be saved. ’ The account is* as follows :— R 

30 bighas 5 rent for six months—the other six months for other crops 45 
10 maunds of American or European seed, at RS 
6 bighas of superior (spade) cultivation, at R5 
24 bighas, four necessary plougbings, each R3 . . 

Sowing, malees, rccolt, rippling, steeping, carrying, and petty 
expenses ...... 

28 maunds dressing, in a very clean way, at R3-S 
Breaking of flax-tools ..... 

Total , 380 

Return:—! maund Flax. 

19 to 20 maunds Seed. 

7 to 9 CodiUa. 

“ * Chittagong Flax.—Qm of the most southern districts in the Bengal Presidency 
where Flax ha3 been prepared, i- that of Chittagong. A. Sconce, Esq., at that time 
Collector of Chittagong, forwarded, in March, 1843, some samples of Flax which he 
had grown theio from acclimated Iv:rope seed; that is, from seed^ ie-j)roduced for 
two l 
He 

the L — -.. - - — - -.-„ . - 

familiar with the cultivation of Linseed (which is common enough lor the purpose of 
extracting oil) and the country Sunn.* He states that he had had an opportunity of 
observing in that season the very great difference between Flax grown from Europe 
and from country seed—the latter being softer and finer, but very much shorter, and 
very much weaker. If this is found to be the case by others, the h-n-h might prob¬ 
ably be easily increased by cultivation. The samples examined by the Flax and 
Hemp Committee were r oorted on as follow : — 

“* Undressed Flo w —This sample contains more Tow than Flax ; it is badly pre¬ 
pared, dirty, and not adapted for the Home market; but the 

“ « Dressed Flax —-Strong, clean, of very superior quality, but of short staple : if it 
were a little lonrer, say s ; x inches, it would realise a very high price in the Home 
and Contiriuntaf markets. Mr. Dcm-ef raid of it that the staple, though short, was 
most beautiful; but the mode of preparation (having been hackl d) is ‘too expensive 
to admit of its yielJing a profitable return, even were it to sell at the value I affix to 
it, via. £60 a ton.’ 

“ ‘ Burd.van FI :r. — Four samples of Flax grown at Burawan were picscntcd to the 
Agri.-Horticultural Society, by Mr. J. F.rikir ,dn July iNpi. Of these. Nos. 1,3, 
and 4 were the produce of acclimated and up-countiy seed mixed together—sown in 
October and November 1843, and reaped in February and March 1844. No. 2 was 
the produce of up-country - d, own on 15th October, and reaped on the 27th 
February. Mr. J. Lav. having examined tiny: sample'.; considered them all a of 0 
<-j r quality ; and, judging Iroui the prices ot the dim ent marks ol the article then in 
Britain, valued Nus. 1 and 2 at/ , No. 3 at £34, and No. 4 at £30 per ton, landed 
in England. 

“ Bui lea Experiments 

“ Mr de Ver m no, Super int 'dent of Flax cultivation at Bullea (twelve miles below 
bcraics), in reply to theque.i , state->, a, ahead} mentioned (September 20, 1841 ) 
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that the experiment of the previous season had been a complete failure. He suwed 
130 Duncanee bighas, each containing eS,3.^G square feet, double of the Bengal 
bigha. The soil was not manured, but ploughed seven and eight times. Somewhat 
sandy soils are the best. The hard soil which the natives select for growing Flax for 
the seed, remains in clods, and cannot be pulverized. He first sowed one maund of 
seed (from the Chupra district) per bigha. Mr. Bernard, one of the Belgian farmers, 
thought this too much; he reduced it to 20 seers, or 40ft., which proved too little, 
(and evidently so, as the same quantity is recommended by Mr. Deneef for the Bengal 
bigha, which is only half the size). He began sowing on the iGth of October, and 
concluded by the end of the month; the plant was ready for steeping on tho 10th of 
February. lie recommends sowing in the beginning of October, as there is moisture 
enough at the surface of the ground to sow broadcast. Early sowings, also, will in 
general do away with the necessity for irrigation, which is otherwise indispensable, 
and expensive. (But is not the greater heat both of the soil and of the sun more 
injurious than the greater dryness of the soil late in the season, when dew falls?) 
He states that from the 10th of September till the 20th of January, when the Flax 
was in seed, and had ceased growing, there was no rain. About fifty bighas were 
sown with drill-ploughs, because there was no moisture at the surface of the ground, 
but as Mr. Bernard disapproved of this mode, the rest was sown broadcast, when they 
were obliged to irrigate the laud. 

"Tho plantshaving been pulled by the 10th of February, and the seeds taken off, 
the stems were steeped in (indigo) vats. The first vat was steeped nine days; the 
second and third, ten days; and the fourth and fifth, eleven days, the weather 
having got cooler from the fall of a shower of rain. Range of thermometer, 6o° to 
70°. The plant for steeping was not perfectly ripe, but the small plants were left to 
ripen their seed. 

** The crop was small, owing to the unfavourable season. Only 1 maund 25 seers of 
seed, and 70ft of Flax per bigha, while the Duncancc bigha ought to yield from 150 to 
200ft of ch-an Flax.* The proportion of Flax to the l ow or Codilla varies accord¬ 
ing to the weather in which the Flax is cleaned; if prepared in the dry weather or 
hot winds, or from April to the end of June, the proportion is one-third Flax to two- 
thirds Tow ; if prepared in damp weather, or from July to October, it is half to half. 
With regard to the cost, M. de Verinne says: ‘Supposing the season to be an 
average one, and the produce of the bigha to be 1501b of clean Flax, 100 bighas 
would give o 1 t ns, and the cost, according to the annexed < srimate, being Ri‘,237, 
will show the cost per ton, landed in Calcutta, to bo R331, or £33. in making up 
the estimate, I have calculated the expenses according to those of the experiment of 
lact year. Only the produce has been valued at 150ft per bigha,’ though 70ft 
only were obtained. 

“ Estimate of the probable expense for the cultivation of 100 bighas of plant, the 
manufacture, and the despatch of the produce to Calcutta— 


Land rent for 100 bighas, at R4-S . . 

Irrigating the lands, if there is no moisture at the surface, 
at Ri per bigha ....... 

Six ploughing*, at 4 annas each per bigah . 

Chikoragc, or cleaning the fields betoro sowing, at 8 
annas per bigha ....... 

1 «jo maunds of seed, at R1-8 per maund 
Plucking the plant, a*. Kt per bigha 


R 

450 


o. p. 


Weening, at -8 annas per bigha 
Taking off the seed, at Ki perbi 


. „.:ing oil me seen, ai ini prrbigha . 

Filling the vats, taking the plant out, spreading and turn¬ 
ing it, at 12 annas per bigha . . 

Breaking the llax for cleaning, at R1-4 per bigha . 

Cleaning the flax, at 2 annas per pound 

Gunny bags, lor bales ....... 

Making up the bales ....... 


100 o 
150 o 

50 0 
225 o 
100 o 
So o 
100 o 

75 o 
125 o 
4bS 12 
20 o 
14 o 
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* With these Indian return of the produce per bigha (which i at Bullea two-thirds : 
of an acre), we may contrast .1 laternen by Hr. Hodges: “ From the returns of the 
Royal FI;ix Society, and from n.y own inquui ,, i would estimate the averagr produce 
ot a statute acre in the North o. Ireland ot air-dried Flax tway, with bolls, at two 
tons which, by the seodin/r machine, are usually reduced to 3 » 3 f*> ft. By the various I 
processes o» the rural man.1 lact»ir< r, the amount ol tires ed Flax or fibre obtained 
averages from lour to five cvvt. pci acre.” 
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a. 

P- 

50 

0 

0 

7 

0 

0 

. 100 

0 

0 

", 



72 

0 

0 

2,156 

12 

0 

So 

*4 

0 

• 2,237 

10 

0 


Boat-hire, at S annas per ton 
Chaunder (person in charge of boat) 

Carriage of the plant, at Ri per bigha . 

Four Zilledars, for six months, to loSkover the cultivation* 
at K3 each per month . 

Exchange, at R3-12 per cent. 

Co.*s R 

u Monghyr Experiments . 

“ ‘The culture of Flax wascommenced near Monghyr, on the Ganges River in thn 
year 1839 ; and specimens were presentedlto the Agri.-Horticultural Society in Mav 
1S40, and again in the month of Septembei in the same year. y ' in May 

M “ 'T!i. C i? tren ? 9 l 1 0 f Flax, as ascertained by Professor O’Shaughnessy of the 
Medical College, Calcutta, was as follows, and as compared with other kinds tried at 
the same time : — 

Monghyr, undressed . 40,000 

Archangel .. ax 00a 

Baltic, dressed . at’ ox* 

Do. undressed 

Irish, dressed ......... 17,075 

*t t H r ‘ Dene f considered it the best sample of India-grown Flax that lie had seen, 
i he sentiments of some of the members ot the l bx Committee were as follow — 
Mr. Hoiigkinson.—* The samples of Flax are of middling quality; the fibre fine 
and strong, but deficient in cleanness and colour. The first detect arises from care¬ 
lessness in scutching.’ 

1 ‘The Baltic rough Flax , which of all the specimens it is the most 

legitimate for us to compare with the Monghyr undressed on*, is superior to it in 
colour, lustre, mellowness, and cleanliness.’ The Monghyr undressed Flax not 
having undergone the degree of cleansing, and preparative manipulation which has 
been given to the Baltic rough Flax, being more ligneous, &c., is not exhibited with 
a J the comparative advantage it otherwise would have shown. The Monghyr un¬ 
dressed specimen stems to possess more tow in proportion than the rough Baltic one. 
Its length of fibre seems somewhat inferior to that of the Baltic one. Its strength 
of fibre seems good. But after all it seems so promising a production that I think 
the parties engaged in the experiment would do best to send home a good supply of 
1 to the various markets of London, Liverpool, and Scotland, that they may derive 
tlx- opinion of merchants, brokers, and manufacturers as their most true and un- 
erring guide. 4 uu 

“ Mr. Wallace again submitted, in August 1841, two samples of Monghyr-grown 
Flax, to she w the improvement on las 1 year’s produce. He stated that they* weir* 
averages*,,,pies of thirty-four bales nearly four tons) which had just been shipped 
by the Mary Bannatync , for London. ppta 

/•“ Grown fr , oni country seed on a strong black soil, which l.ad been inun¬ 
dated by the river, and retained its moisture through the season. The s*e<l -v-'s 
sown on o. about 10th November 1840. Twenty seers of clean seed to a bigha it lie 

b. - ha is rather larger than that of Bengal;; the plant was allowed to ripen tullv, and 
the seed to come to full maturity. Thi was all saved by rippling combs, which 
wpara.e it easily from the stalk. The soil received very little preparation; it was 
dn! ud with on2 plough, another plough following in the same trade in which the 
ser d was sown. riv_ plant was pulled about the :-<.th March, r id steeped tor three 

c. ay ,. I!,e jreak; the plant wss done by matfcinery* the scutching 

V A maa / : ° U ( 1 ,c / ul ‘ Mual.ty of plant five sc*rr. a day. 1 he outturn 

per b'gha was 0 stone, such as the muster, and 3) maunds of s< nd 
. No ‘ *•—Grown from country seed on a light sandy soil, also inundated by the 
nv-r; was sown about oth October, with the same sort >f seed; the land was wo " 
prepared, having had three «*• *««•- -■ j - - 


per high 
a \ days. 


.. ». r four ploughing?; the seed was sown broadcast 35 seeri 

; :t was allowed to ripen fuUy ; it was pulled .Mh Fehrnar, . -1 < ;r 

•’ J "}-• I he outturn of this was about ij, stone per bigha, and one mauntl c 
t\Y' h ° f ?‘ n havm S^ Cn fr ° m . t . , ‘- ti! !e ot sowing-, seven-eighths of the crop w;v 
ul^i lot^rda y 5 / VaS S ‘ m:lar ‘ he ° th ^- A "’ in ““'ch'mon 
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” Mr. Wallace, in his reply to the queries of the Society, states that the high a at 
Mongbyr contains 3,600 square yards—three-fourths of an acre, and that the inun¬ 
dated land is to be preferred. Alluvial land will yield a crop if not too sandy, but 
the higher land is preferable if rain fall two months after sowing; that dry soil 
produces a good plant, but of very coarse quality. He sows at the latter end of 
September for seed only, but from 15th October and all November for fibre, to the 
extent of 6otb to the bigha if sown broadcast, and 401b if sown in drills. 

“ The American and Europe seed, he states, produce double the quantity of fibre, 
half the quantity of tow, and of a finer quality, but only half as much seed as the 
native. Ot this the price in the district was from R1-4 to Ri-8. That he reaps 
from the 25th of February to the loth of May. That the average nop is about 9 


two to three days in the hot months, to four and five days in February, October, and 
November, and to seven and eight da % in the cold months of December and 
January ; and that one day more is to he added for dry plants of the precedin'- 
season ; and that the cost 0! Flax laid down in Calcutta, per ton of 20 cwt., is from 
£12 to £15, all expenses included. 

“ Iheso expenses consist of rent of land, Ri-S to R2 pe- bigha ; if the rayat 
uses his land in the other months, then four annas less than the above rates. Coolies 
obtainable at 1* annas per day for rippling, steeping, or carrying to the factory ; or 
one rupee lor fourteen bundles of 3$ cubits in girth, tightly compressed. It is steeped 
in a vat, and taken out when the fibre will separate easily from the. wood, and then 
dried in the sun. It is crushed by being passed under large iron rollers, and then 
placed on the edge of a board, where the fibre is separated from the wood by striking 
it with a wooden sword. The expense is R3 per bazir maund, and the conveyance to 
Calcutta, R jo per 100 maunds. Notwithstanding the small cost (£12 to £\ 5 ) for a 
ton of Flax laid down at Calcutta, which was pronounced of good quality, and prob- 
ab y similar to the other Indian Maxes, which were valued in England at various 
prices, varying from ^35 to ^45; also stating that the amount realised on the sale of 
the seed is calculated to have more than cove ed the expenses of cultivation, ri;g»lin' T . 
and steeping {Report in Agric. Soc. Proc.y Nov., 1841, pp, 38 and 95) : the specS- 
Iation did not succeed. hor wc find in the Proceedings of the same Society for 
February, *•- 4 PP* 45 and 165, Mr. Wallace, intimating, in reference to hisopera- 
tions ,or several years past with a view to establish the cultivation of Flax at Mon- 
was afraid, from the serious drawbacks he had experiena 1. ihat he 
should be compelled to abandon the speculation unless some encouragement was 
arrotded by Government, i Ii2 Society having referred all the paper.-, and samples of 
Max received from sir. Wallace to their Hemp a’d Flax Committee for report, it is 
stated that one of the members was in favour of an appeal to Government, while the 
other three were opposed to such a step; but as neither the facts nor reasons foi either 
side are given, we are unable to draw any other general conclusions.’ 

ff The foregoing rather detailed account of the experiments, culture, preparation, 
a$d Cost of Ldax grown in different paits of India, may appear to the reader to haw 
occupied more attention than their importance entitles them to. But without going 
through this labour, it would be impossible to draw anv satisfactory conclusions for 
the prosecutiun of any future experiments in th-* same or’in other parts of the country, 
if such should be thought necessary. But it is fiist d- irable to know uhat was 
thought of tb se fibres when sent to the market mil this country. Thi; wc are fortu¬ 
nately able to do, from some of the 'essalts having been published, and from .some of 
the specimens h wing Iw on sent to the India Mouse. A detailed report is given from 
Liverpool of the first samples grown, and of which a report had also been made 
by Mr. Deneel. But he generally rated (’ mil higher than they were valu. d in th< ! 
country, though we are unable to distinguish exactly the respective specimens in the 
two reports. The Secretary next submitted an extract of a letter which he had bc< n 


i Flax (similar totlm 
:ty) forwarded by him to 


favoured with by Mr. llcdgkinson on some .sampler, 
ably reported on by the Flax Committee of the So 
pool. ( Vide ‘ Report * 1S41, p. 41.) 

“ ‘ d he letter, which bears date January jn, 1841, is from Mr. Grey, and he sa\ 
’ From what I cun judge, and having sh<-wn them to a friend here who has pioh.n! 
as much through h:s hands as anv olh 1 in L -rrool, a partner of William Ja- l;.„ 
Son. Co. Mr Murray seemed far from sanguine about them, but l trust tb 
indicate the <apability of producing an article ot great importance and extent. 

1st .—The best G a lot (country Flax, native seed, 26th May id., 1 - this m 
be worth £40 to £45 per ton here; it is finer, softer, and batter than— 
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ftt 2nd, 
a fine broad 


■The large parcel (country Flax, native seed, 27th May 1S40)—which has 
uuc uiwctu fibre, and not much inferior; it is worth £40, if in quantity equal to 
sample. The lengths are too unequal, which r*'*akes it fall upon the hackle, and is a 
disadvantage. Of these two samples the fibre is by no means weaker than of many 
other such Flaxes, and probably when this is the case it arises from the preparation. 

'"3rd. —(Bengal, May, prepared by Belgians.) Dew-ripening weakens, I under¬ 
stand, the fibre, hurts the colour, and even prevents its bleaching as it ought to do, 
and for which such Flax would be used. Where water is obtainable for steeping this 
method should not be resorted to. 



'6th .—The heckled Bengal Flax does not show to advantage, being imperfectly 

dressed, and happens to be of a dry, hard nature. ...... 

( “7tk .-(Country Flax, native seed, 26th May, 1S40.) This mark is similar to 
the first, but vou will distinguish it, being darker coloured ana harsher. I he first is 
the best, I think, decidedly. Weakness of fibre is an insuperable fault where it exists, 
and it may be perhaps avoided by better preparation. Fhe Belgians is very weak, 
and some of the others. 


the 

worth perhaps £16. These are of great consumption, as recommended before to 
your attention Codillas from £12 @ 1620 per ton would do well, and could be 
obtained from the waste in preparing the better Flax, observing always that the staple 
be good and the fibres strong, though they need not be of great length by any’means. 
In Flax the longer the better, though not required beyond moderation, but the. fibres 
should be equal and uniform, so as all to split and vi Id as much dressed as possible. 
These Flaxes on the whole resemble most the common Newry l- lax, which costs 
£40 50 per ton, wanting the natural sap, in which all these are deficient. 

‘“The quality 1 think will not be of the best for sonr time, but much that would 
sell largely in Dundee or even Belfast might be obtained; in Dundee everything is 
used, down to the coarsest; but Flax worth £ to £60 per tan is most saleable, and 
to the most certain and best buyers. The Codillas ^and lows there seems no doubt 
of, and Flax to bring from £30 to £45 per ton also.’ 

“The next report we have is on the samples of Flax grown m the following 
year (1840):— 

“‘Four specimens of country-grown Flax, prepared in Calcutta . — Presented by 
Mr. H . Wool laston ok behalf of the * London Flax h xfieri me n: a 1 Society, 

“ * No. 1 — Is a sample of Flax of last year’s growth, from English seed, not accli¬ 
mated. Six hundred pounds of this quality, Mr Woollaston mentions, were for¬ 
warded to London by the Bucephalus; and by the last mail Mr. Rogci 1 advises that it 
was valued at A*5«> per ton. ^ , r , 

“ * N 0> 2 __[ 5 a sample from acclimated English seed, grown in Entally. 1 ne seed 
was sown last November, and the plant gathered in February, having been in tho 
ground 85 or 00 days. Mr. Woollaston states that this sample is considered much su¬ 
perior to No. i, and that Mr. Deneef attributes its superiority to the seed being accli¬ 
mated, which renders the separation of the under-bark much easici, and leaves tho 
Fiax finer and softer. Mr. Deneef estimates its value compared with No. 1 at £50 

‘•‘No. 3—1- a sample from the same seed and growth ac No. 2— but consist!- of 
picked portions of plant, so .sto furtir h a specimen of the degre e of fineness that it is 
possible to produce. 1 his sample is super,or even to V - . . , and nearly equal to the 
best produced in Belgium ; much surpassing the £60 Belgian ordinary qualities. Mr. 
Deneef estimates its value at £60 the ten. 

« No. 4—Is a sample of Flax from country seed grown and prepared at Bowsing 
Fac f ory, district of Burdwan ; estimated in London at £40 to £43 the ton. 7 

« Some specimen* of the Flax grown this y.-ar having been sent to the India ! 
and having in March 1S4T, been examined by Mr. Hutchinson, of Mark Lane, he 
thought thi m very lavourabh specimens of so recent an experim at, as they seemed 
to be it t i :us .m and Polish Fiax, which was hat time for £40 a 

ton ; and. one ul tin; specimens appeared of a quality which mi-ht i ll fur £45 a ton in 
the ihen stale of the market. „ . , . . , ... 

1 Mr. Enderby, clienof the ropc-manufactory at Greenwich, thought yarn madeot 
it very good, and that nothing could prevent both the Wax and Vain proving valuable 
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articles of commerce, it sent in quantities, and of uniform and sorted qualities. 
Messrs. Noble have recently informed the Author that they also had received speci¬ 
mens, and thought them equal to the middling and even better qualities of Russian 
Flax. There seems no doubt, from the concurrence of opinion, that.theJMax pro¬ 
duced in India was sufficiently good to stand favourable comparison with both Russian 
and Egyptian Flax, and was, therefore, of the kind which is much required, and which 
could be consumed here in the largest quantiti 'I he question, therefore, is whether | 
it can he produced at a cost so as to yield a profit to both planters and the merchants ^ 
who would export from India to England. 

“Observations on Experiments. 

“On reviewing tho accounts and the results of these experiments, it app ea rs that 
though abandoned too soon in some situations, they were carried on for a sufficiently 
long period in others to allow of reliable deduction being drawn from them, ll lull 
information on all points had been supplied. The soil does not seem to have been 
complained of: but though drainage is essential in many parts of Europe, the power 
of irrigating will be found most u -ful in the East. I he clirhate is obviously very 
different from what the plant meets with in ireland, as not a drop of rain seems to 
fall from the time of sowing to that of reaping the crop; but heavy dews compensate 
for this deficiency during a part of the season. Hut as this dryness of climate pre¬ 
vails over a great part of India during the season of cultivation—that is, from the end 
of the rainy season to the beginning of the hot weather—it is evident that irrigation is 
necessary for such cultivation, and must not be too expensive. Perhaps the double 
monsu- n of the Madras Presidency might in some localities afford a suitable climate 
if the temperature is not too high. A perfectly appropriate climate may no doubt be 
obtained at different elevations on the Himalayas, and in sonic of the mountainous 
ranges of the South of India; but European superintendence may not be available 
and the expenses of transit be too great, ’1 lie Saugor and Nerbuddah territories 
appear favourable, from their more moderate climate ; whde c -ome of the districts of 
the North-West of Sindh, and the Panjab, may be found suitable, from the command 
of irrigation and the prevalence of a moderate temperature. 

‘‘The proportion of seed required having been ascertained by Mr. Deneef, we can¬ 
not but observe the unexpected results obtained from the sowing of some native seed 
—the Flax produced from Saharunpore seed having been con.-edcred to be of excellent 
quality, and, in Liverpool, to be the best ol all the specimens sent. American seed 
was found to be suitable to the country ; but it is n marked that v. hen sown in a rich, 
it did not do so well as when sown in a poorer, soil. The whole question ol what is 
the best seed for the untried soils and climates of new countries is one of considerable 
difficulty. It docs not follow that seed from a rich soil and the most careful cultiva¬ 
tion is necessarily the best for transference to a p- nm soil am 1 drier climate ; indeed, 
the converse would, in many cases, appear to be the more suitable course. But even 
in th«* ca ; of v.boats,s unc from Australia aol trom the N rbuddah, pronounced tho 
finest in the English market, have never produced good crop-, in 'his country, notwith¬ 
standing the most careful attention. Incn-.ed, the most advisable course appears to he 
to grow the best native seed, and as thickly sown as is found to be suitable, for the 
express purpose changing the branching nature ol the plant, and then making an 
exchange with the seed ol other districts following the sama course; m order to 
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insure that ir.tcrrh n.ge ol seeds uhich b s o 1 en fil ial for all kinds ol crops, and is 
conspicuous in India in the indigo i nips ol Bengal being grown iit.m the seeds ol the 
North-West. In the directions lor culture in Europe, w have seen that cany sowing 
is necessary to produce good fibre, anti late owing for seed; but in India the reverse 
coutso is to be followed, for cam sowing, in C n « |uen<tt the hirn temperature, 
induces rapid but, from he dry nr i of the climate, stunted growth with an abundan 
production of seed; while later in the autumn the temperature is lower, the growth 
i; slower, but the dews b^ing heavy there is greater moisture, and tins, with the slower 
growth, produi ", fin if fibre. The trly win f is preferred by some, in order to 
save the expense of irrigation, but this must sometimes be with the sacrifice of the 

qUa ^khr b espCct to the cost at which Flax can be produced iu India. we find Mr. 
Ley burn stating that h« gels four maunds of Flax, «u ,*2Sii>, from about Otn-third of 
• of *.,oi f M abml -.i;alon: and teat this sold for 

not find that he proceeded with the cultivation. 
Mr. Donee* calculated the co-.i. of Flax p.oduood by tern m I ■ a ton, with a pro¬ 
fit of x >. which would a;t o wards amount to £14. Mr. dc Veiinrm lalcu.itet fnc 
cost w idd lv. 1*31 a Cun, Ki ll nn avnno- crop; tho, w n lie did not get ha.. .Mu* 
. 

are produced. Mr. Wallace, who continued tin- iwiigost, and produced Max at the 
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cheapest rate—that is, from £\2 to £15 — ought to have succeeded, as he states 
that the expenses of cultivation were paid for by the seed. But we find him, as we 
have already stated, representing to the Agricultural Society that he should be unable 
to go on with the culture, from the discouragements he had met with, unless assisted 
by the Government. Though the difficulties are not specified, they must have been 
greater than appear from the published accounts, and therefore the facilities and the 
profit are not so great as they appeared to the Ag ri.-Horticultural Societv, —who 
thus unintentionally induced the Government of Lord Auckland to consider that 
public aid was not necessary. 

“ It is very evident that such experiments can only be made under the superintend¬ 
ence of Europeans, when, if successful, they may be adopted by natives. In repeat¬ 
ing the experiments in more favourable situations, it would seem very desirable at 
first to ascertain as accurately as possible the quantity of produce of ordinary quality 
obtainable per acre, with good cultivation in a favourable locality, on an average of 
years, and then to endeavour to improve the quality. The profits of the two kinds of 
cultivation and preparation are not very dissimilar in Europe. Though manufac¬ 
ture! s may require more of the coarser qualities of Flax, planters will of course 
grow that for which they can get the best prices; though it will be safest at first to 
reckon only on getting tne prices of Russian or Egyptian Flax.” 

As bringing Royle’s account down to more recent times, the following 
special report, written by Mr. W. H D’Oyly, Collector of Howrah (which 
appeared in the Proceedings of the Revenue and Agricultural Department 
for 1873), may be given. The report is of so’great interest that it is feared it 
would be seriously injured by any attempt at abbreviation, though in some 
instances Mr. D’Oyly deals with some of the facts given above in the pas¬ 
sage from Royle’s Fibrous Plants of India— his report is, in fact, a re¬ 
view of Royle’s statements and of all that had subsequently appeared. Mr. 
D’Oyly, in forwarding his report, accompanied it with a letter from which 
the following passages may be extracted, as showing the extensive research 
made by him which resulted in his report embracing chief facts continued 
in the Agri.-Horticultural Society’s Journals as weli as his own original 
enquiries : — 

“While I was at home, or rather on my way there and back, ! picked up all the 
information could get from the journals of the Agri-Horticultural Society of India 
and several other bcoks regarding the cultivation of flax in India; the enclosed report 
is the result. 

Dr. Forbes Watson very kindly took a great deal of trouble in hunting up all 
the records of experimental cultivation and manufacture in India, and supplied me with 
numerous extracts from the records of the India Office. I now send on the report to 
you, as it may be of some use to Gov rnment. It has been proved that there is no¬ 
thing in the soil and climate of certain parts of India against the production of good 
fibre ; in fact, vety gond fibre has been produced, but it has not yet been proved whe¬ 
ther the cultivation and manufacture can be carried on profitably. Panjab flax manu 
factored by Government was proved by sale at auction to be equal to Russian flax, 
which is better again than Egyptian. Now, if the Egyptians can make it pay, we ought 
to be able to make it pay also. If India could be made a flax-producing country it 
would be a grand thing not only for India, but for England, 

“ I believe I have cited chapter and verse for every statement I have made, so that 
there may be no mistakes. 

“ Report on the cultivation of Flax in India. 

** Object. —The obj'ect of this pap -i is to show, in n concise a form as possible, 
the results of the soveial experiments that have been mado from tim . to time both 
by Government and by private individuals, in the cultivation of the flax plant 
for fibre in various parts of India, and to urge the prosecution of further ex¬ 
periments iu such a manner as to give them at least some chance of sucre ~ 
By success I mean somethinir more than the success which has already attended 
many of the experiments which have been made; fur, although it has Lien proved 
that fibre can ne produced from the flax plant grown in this country when the 
cultivation is properly attended to, and that such fibre would find a readvsale in some 
of the home markets, still India lias not become a flax producing country. 

“National importance ok India as a flax-producing country. —That 
England should be able to supply her manufactories with flax from India, instead of de¬ 
pending co much as she docs on Russia, P ass; ’. Egypt, and other countries, is ;i 
matter of incalculable importance. I exclude Belgium, as there is at present no "ea- 
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son to anticipate any difficulties with regard to the -upply from that country, and 
also because India, though perhaps she may not hope to equal Belgium in the quality 
of her flax, might still well compete with Egypt, Russia, and other countries. For 
the Dundee market the Indian flax that has already been produced in the Punjab is 
admirably adapted. In the Dundee Chamber of Commerce, Mr. O. G. Miller, the 
Chairman, in 1858, speaking of the Punjab flax, specimens of which were laid on the 
table, said that ‘the fair value ot the flax at tho pi esent time he considered to be 
fully £45 a ton overhead, and he would be glad to take a quantity of it at that 
price.’ ‘ Ind cd, a mixture ot this flax with that oi the Baltic would murk improve 
the yarn by imparting strength to it. Such flax would be therefore admirably 
adapted for canvas yarn and other yarn where great strength was required. F.very 
one then would agree that if a supply of some thousand tons annually of this flax 
could be obtained at a fair pi ice, a very great boon would he conferred upon the 
linen manufactures of this country, and this district in particular would be benefited 
more than Belfast or any other town, for we have a hold of the coarser end of the 
linen trade, for which this flax is betL r adapted than for the liner spinning of Belfast 
and Leeds.’ Dr. Royle, in his work on the Fibrous Plants of India (pn;:c tji), 
quotes from a letter written by Mr. J. Me Adam as follows: 4 Belgium, Holland, 
l* ranee, and Ireland can supply all the world with fine fibre, but Russia and Eg} pt 
cannot keep pace* with the demand for coarse.* 

" Favourableness of the present time.— I believe that the time has now come 
when the cultivation and manufacture of flax can be carried on in India profitably— 
certainly with more hope of profit than it was reasonable to expect in former years— 
first, because higher prices can now be obtained in the home markets; secondly 
because the means of communication both in lIndia and also between India and 
England have been so much improved, and the rates of freight have lately been so 
much .educed;* and thirdly, because the great irrigation works lately undertaken 
by the Government of India in Behar and in other parts of the country, and which 
are being extended throughout immense tracts of d.y and -thirsty, and therefore 
hitherto comparatively unfruitful, lands, will supply the only thing wanting to enable 
farmers to turn these lands to good account.-lands now in many places Ivin- waste 
to a great extent, and even where cultivated, obtainable in many parts at a very low- 
rate of rent. J 

I he e lax plant of India. The Indian plant called id see or tee see is a variety 
ojtlie flax plant which is grown exclusively for the se ed from which linseed oil 
is expressed. This variety has acquired certain characters from the peculiar me- 
thodof cultu.e adopted with a view to obtain as great a quantity of seed as pcs- 
Bible ; and this .s done at the expense of the fibre, for the- plant, in consequence 
of the p'-cuhar method of culture, is always short and bushy. The same thing 
occurs with the plant known commonly in India as ganja or bhantr which 
produces an intoxicating drug; this is the true hemp plant (Cannabis saliva) 
and in India it is not cultivated for fibre, but for the 4 resinous secretion oHts 
leaves. Dr. Royle n his work on the productive resources of India, says: ‘In 
Europe it is well known that if it be wished to prevent a plant secreting* the prin- 
ciph s, bitter, acrid, or otherwise, which are natural to it, the practice is to exclude* 
it Iron! the influence of light and air, as in t\mg up lettuces and covering ti:, celerv • 
so to ensure a full secretion of the principles natural to a plant, an op,,o ' 1- treat¬ 
ment is necessary, and is practised with the hemp in India by openness of nlanun r 
and consequent exposure to the full influence of light, heat, and air.* Henc- the 
flax plant in India l -mg valued on account of the oil cf its seed, is sown in line* nn 
the borders of fields, and not thickly, so that it becomes short and bushy with manv 
branches yielding a heavy crop of seed. T his every one who has seen anythin*- nt 
the country where linseed is cultivated must have observed. To secure lenrth%nrt 
fineness of fibre, it is necessary to sow both hemp „nd flax very thickly in the ««am- 
way that jute and sunn-hemp are sown. J amo 

“*ARLV EXPERtMENTS -It appears that the attention of Government was first 
directed to the cultivation of fibrous plants in the beginning of the present century. 

In the first part of the year 185 
ton to £0-5 s. The quotations now 

187a the steamer City of Cambridge _ 

the same month the * 7 .y of Canton to >k 300 tons jute at £2-105. per ton Th > /- ' ' 
of Lucknow took 500 tons jute at £2-7*. < 5 d. Dei ton. In May 1. ; the shit 
nus took 625 tons jute at £ >55. per ton. I# both the years in-' mti 
highest rates for julc did not exceed £4 pci ton. 73 the 
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The East India Company had hemp farms, and Dr. Roxburgh seems to have been 
the first to attempt the production of flax in India. Unfortunately no record appears 
to have been oreserved of the result of his experiments. Dr. Roylc who published 
a work on the fibrous resources of India, called attention to the subject in 1S34, but 
little seems to have been done till 1S39, when a company was formed in London 
called ‘ the London Experimental Flax Company/ By them a Belgian farmer and 
a Belgian preparer of flax were sent out to Bengal, and experiments were made 
with more or less success in several parts of Bengal, Behar, and the North-Western 
Provinces. Riga, Dutch, and country seed, were all tried. Generally, as might be 
expected, the Riga and Dutch seed proved better than the country seed, still soma of 
the specimens of flax produced from the latter were most favourably reported on and 
considered by Mr. Deneef, the Belgian farmer, to be worth £66 a ton. This is pro¬ 
bably a rather high estimate, for some specimens sent to Liverpool at the same time 
were valued at from £30 to £45 per ton; but it is right to add that some time after 
some Panjab flax was actually sold at auction at £54-105. per ton.* The Agricul¬ 
tural and Horticultural Society of India took the matter up warmly. Medais and 
prizes were offered ; but although the results of experiments were encouraging, the 
cultivation did not till many years after extend beyond the few bighas in the several 
places where experiments were made. 

“Experiments in Shahabad.— In the district of Shahabad, at a factory called 
Nonore, which is on the banks of the river Soane, Mr. Lyburn for several years (1S40 
and previously) per-ivered, and although his efforts were crowned with great success, 
still he wrote in a desponding way of the almost insurmountable difficulty he encoun¬ 
tered in getting the natives to take to anything new. He must here have referred to 
the manufacture of the fibre, and not to the cultivation of the plant, for it is beyond 
doubt that the natives will always take to any cultivation that will pay well, and even 
to the preparation of the produce, when it is not attended with any great difficulty 
requiring more than ordinary care. Take, for instance, opium and jute, the cultiva¬ 
tion of which has increased so enormously. But the preparation oi the flax fibre is 
infinitely more difficult than that of jute or sunn-hemp, and requires European super¬ 
intendence, without which the natives would never produce a marketable fibre. Even 
in the comparatively easv preparation of jute and sunn-hemp, a large proportion of 
the fibre is more or less damaged by carelessness in preparation. Mr. \V. Stalkartt 
of Ghoosery, who owns an extensive rope manufactory, informs mo that no less than 
one quarter of the sunn-fibre brought to him is damaged by carelessness in steeping; 
the stems are often left for too great a length of time in the water. 1 may add an 
extract from a report by Mr. Sturrork, Secretary, Chamber of Commerce, Dundee, 
dated nth March 1SG0 (_ Journal of the Agricultural and Horticultural Society of 
India, Part III., Vol. XII . ):—‘As to the quality, it is not n *ar 1 y 1 good as a lot sent 
home by Mr. McLeod, which I sold at £54-10.,. pea ton. It is not so good coloured, 
is altogether harsher, and has much less of the natural sap in it. This we consider 
must a r isc from the stock having been allowed to grow too long a time, or not having 
been pulled early enough, and from over-steepin", or otherwise bnd preparation. 

“Again, in the Agrirnltnral a::i Horticultural Society's Journal for 1863, Part 
Ilf, Vol. Kill. , it will,be seen that both Mr. Mi Gavin and Mr. Stalkartt, in reporting 
on the weakness t>f r samples sent to them for report, attribute the weakness to wantot 
care in preparation. To return to Mr. Leyburn’s experiments. It appears from the 
Proceedings of the Agricultural and Horticultural Society iu November 1841 that 
‘Mr. Leyburn succeeded in producing an article of lengthened staple, and of a 
quality vicing with the flax of Russia and elsewhere. A portion of the cultivation 
war. carried on in t.he sandy bed of the Soane river, and part in the uplands of the 
district.” [Mr. Leyburn’s results will be seen at pane 15 above.—AY/.] 

“In a foot-note the size of the bigha is not very clearly shown. The Shahabad 
bigha at present contains 27,225 square feet, and is therefore about two-thirds of an 
acre; but Mr. Leyburn puts down his bigfiaas * so ivl thing more than the Bengal 
bigha, which is 1,600 square yards, the third of an English acre/ Still, as he cal¬ 
culates the produce at four matindr. of flax p>. • bigha, which is equal to one ton from 
seven bighas, it would s*em that the bigha referred toby him must be at least as 
large as the present Shahabad bigha. The factory maund is equal to 74/', 1 b, there¬ 
fore four maunds would be equal to 2 cwt. 2 qrr. 1 b j' t lb. At my remi -sl a search was 
made among the records of fne Nonore factory by the present owner, Mr. Solano, for 
any papers that there might be relating to Mr. Leyburn’s experiments, but unfortu- 


* This, however, was a very small quantity, rra., about two tons, which \?,r. 1. * 
best that had been then prcpaicor See extract from Mr. Sturrock’s report quoted 
in the next paragraph. 
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natelv the factory was burnt in the mutiny, and no papers on the subject have been 
found. 

“ Mr. Deneef’s estimate of the cost of cultivation and preparation.— 
Mr. Dencef, the Belgian farmer above alluded to, drew out an estimate of the co?t 
of a ton of flax produced from English seed well dressed, and in his opinion worth 
jj 5 o or more in the home market. It must be remembered that this showed the cost 
of cultivation, &c., near Calcutta, where it was, and always will be, higher than it is 
up-country. It will be seen that he calculates that thirty Bengal bighas* * * § would be 
necessary to produce one ten of flax.” 

[ Mr. Deneef’s estimates will be found on page iS.— Ed . ] 

“ Experiments at Monghyk.— Mr. Wallace, at Monghyr, for years made ex¬ 
periments, and he perhaps may he said to have been the most successful producer as 
far as cost of production is concerned. He states in a letter, dated 21st August 1S41, 
to Dr. Sprv, Secretary to the Agricultural and Horticultural Society of India, that 
the expenses of cultivation , rippling, end steeping, were more than covered by 
the proceeds of sale of seed. 1 he cost of preparation of three tons he gives as fol¬ 
lows:— 0 


Scutching of three tons after being broken or crushed by the 

rollers . . * • • • ^190 

Gram and grass for horses and bullocks, syce* wages, &c. . 04 

Peons and carpenter ........ 10 

Mofussil expenses and carriage to Calcutta .... 60 

Boat hire and travelling expenses ...... 10 
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Total . 364 


R304=*£3<5* or £12 per ton. 

“ Mr. Wallace estimates the produce per bighat as follows Flax, * average crop 
i stone, 16 bighas for a ton ; tow, 1st quality 361b, and end quality 141b; seed, average 
crop 3i maunds.’ He considers that the most preferable land is that which is yearly 
inundated ; chnr lands, he says, will yield a good crop if not too sandy, but high lands 
are preferable if rain falls two months after sowing.+ 

“ Experiments at Bulleah, in Ghazlkpore.—M r. Deverinne]s experiments at 
Bulleah, 1S40-41, were the least satisfactory of all, but a reason is given for this, and 
it would appear that better results were obtained in other years from his estimate of ! 
average crops. In his letter to Messrs. Hamilton and Company, Calcutta, dated 20th I 
September 1841. he estimates the co^l of cultivation of 100 bighas.and of the prepara- i 
lion and despatch of the produce to Calcutta, at R:,237; the yield, he estimates, in I 
an average season, at from 150th to 200b p«.r bigha, or (say) tons per 100 j 
bighas ; the cost of one ton, therefore, landed in Calcutta, would be R331. The ha { 
return'd to is the Duncance bigha of 28,336 feet square, about double the size of the j 
Bengal standard bigha. Mr. Deverinm. adds that the proporti n of llax to codill 1 is 
one-third flax to two thirds codilla, so that Inside:; the 6:] tons clean flax, there would 
be 13 -tons codilla? The figures given above are taken from Mr. Devonone’s osti- | 
mate of an average season; but his actual return in 1840-41 tell far short ol these 1 
figures. This, however, is not to be wondered at when we s.-«. that the season 1 > *0-41 1 
was an unfa* 1 1 The plant was blighted in January; from the 10th Sep¬ 

tember till the 20th January, when the flix was in seed, there was no rain : country . 
s;ed was used; the sowings were too late, and, by the adv.ee of Mr. Bernard, 20 seers I 
t>l seed only were Sown in each bigha, which was found to be much too small a quantity , 
for the production of good flax ; part was sown with diill ploughs and part broadcast; 
the flax was cleaned at an improper time, viz., during the hot winds ;|| instead of get- , 


*The Bengal bigha here referred to contains 14,400 square feet (about one-third- 
of an English acre, and about half of the Miahabad and Ghazecpore b : ghas). (See 
sports ot experiments in those districts.) 

‘ t Of 3 ,600 square yards, ’Jths of an acre. 

1 Letter from Mr. J. Wallace to Dr. Spiy, dated 2nd September 1841. Prp- | 
eccaings of Agricultural and Horticultural Society, November 1S41. 

§ 1 cannot help thinking that this must lv a mistake l.*r iiax to & codilla. Mi- j 
Dencef puts down i Ion flax to - n Mind; (or say 7 cwt.l codilla; and Mr. Wallace 
estimates 9 stone ( uolb) flax to 36lb i-t quality tow, and i.jlb 2nd qualitv tow. 

|l See Balfour s Cyclopaedia of India , page 840; alto letter from Mr. D&erinne 
to Messrs, Hamilton ana Company, Calcutta, date ! mtli September 1841, publbhed 
in Agricultural ind Horticultural Society's Journal for 1841, page 101. 
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^"r Sr bUa ,d °‘ 3 *° 3i maUndS ° f Seed P er bi S ha * he harvested only „ maund 25 seers 



5°^? *!?* th*^Siwiinent of hSUa^miotea?etter*l!o*the Settetar H> 

s^cSSF^^^was 

b ' " n m fiT’ ;7 d Ldrd ValhMsk- to" < iia e p«"ona| S iMorc^''i'n ll «^ maSta? d *yt Viou , sly 

sss •^ ^!i!a. l 9?r s g .?it.r^ g a safe 
i&fssgias azunri ‘na-gs m ^j.‘Saa 

in 18^4, and operations commenced during the autumn of.the^nmTvear^ 
pledge ot Government to purchase the whole of the produce lar^ * ° n the 
with linseed. The cultivation increased from 5,4 53 P acresm,sf? < 1 ?***■ SOwn 
hi 1854.55. 1 hese are the retu rns for eight districts inly. ^ The services o^’p 0 aCreS 

Mr. Sterner, were secured; that part of the cultivation over wbtcT hi LiPZlS **? 9 
e ?? rc ™ e lmm ednite control yielded very satisfactory results* no , wa ^ e 
Calcutta? produced, and purchased 

*"* Were not «"*«% attended to. , 

the \enor' of tfufinst^uchcmV^^n^unicatecT to^fhern^H^^^^J?? Cn *' ,X: ^ neglected 
Pl< nl and, on examination, totally unsuited to thp nm/ r* Proportion of the 

-n«re would Mm mi dar exert'kE2^.£ •"W**** 

“W** e T thC 0-l-rntion of any fibre, SftSSJ, tS djB&SilllZ* °' ^ 
W ™* gW™*. of fibre's Z SftjKtf 

the Pan, tbi cultivator 1 . . uon 


labour is what the Parfcbi cultivator dSfikts 71 \{ lt h TSf ion 
o.d ,1, a fact that points to the A 1 "?* 3 

enstvo scale, having the Country-people to cultivate TJa ng 
.-a of a vPdvnitlf. Jo.. lI ,• •. vatc an d mciease 


- - - - r w —wiv pi^paiauuu \ 

doing so arc by no means great.J 
requiring labour, and labou ’ 
if he can possibly a^oid 

, Again, ^l r * Gope says : ‘The Indian, or more corrertlv p. • . 

does not know what labour is. No wonder h«* n ref*r C 2 f the Paniabi, in fact 
now and then peeling his sunn stems by way of achanee to^sta^"'^'"^-!' 3 , ‘“' tah ‘ 

10 hrenh and ... ,1a* or any similar pfbfitable, b,d’dkt? tef f " P '*? a <" a » 

may bebro.,.; 1 .. to gro the plant, hut I mu. a fear that ie alllfor thTn^‘ . H ! 
- 15 unjo utlt ' dly a go od deal of truth in these rema.hs All^e Ha^ 

^ From T. H. MaddoHt, hsn,. Secretary fn c, , 

Department, dated Council Chamber, the aind November 184^to H M 'c J Rey 5 “ U ® 
Seer, tary to the Agricultural Society. 4 '’ t0 li ‘ n * S P r Y> t-sq., 

t Sec paper on the introduction of flax as a fibro-yicldinir olant inf,, 
pec 1 ally into the Panj.ib, bv H. Cop -, published in Vol fj P ?f 1 India, and 
Agin .literal and Horticultural Society of India, 1859 * h Journal of the 

+ Hero 1 think Mr. Cope is Wrong, for the 'testimony of all oth^-r r,/r Cftn e 1 
experience rendri’, their opinions of eicat value shows tlntlhe P'.sons whose 
Bax fibre is more difficult than that of any other fibfe-X, nJJ. P ra P»»*tion o( the 
,6 The italics are mine. In a paragraph fclow I have m P v„n p5 “ ce P teH - 
belief that the use of machinery is necessary for preparation** this fcbreto’lndia? ‘ h ° 
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that was produced in the Panjab was produced by hired labour, except in one isolated 
instance, namely, at Deenanuggur, where Mr. Cope found that a small quantity had 
been prepared by the cultivators. 

“ Owing to the inattention of the cultivators to the simple instructions given, the 
premia offered by Government were not earned , none of the prescribed conditions 
having been complied with. Mr. Cope, however, recommended that the premia 
should not be altogether withheld, and a sum of R 1,491 was apportioned to the most 
deserving cultivators. Unfortunately, however, the payment was delayed far two 
years. It is therefore not to be wondered at that farmers and cultivators lost the small 
interest in the matter which had at first been excited by tho offer of the premia. 
Lord (then Sir John) Lawrence, in the Pan jab report of 1855-56, says : * In 1855 
(the autumn of that year is here meant) about 25,000 acres of linseed (that is, half the 
superficial area sown in 1S54-55) were sown, but the season, being dry. was unp; opi- 
tious; no merchantable flax was obtained.’ Now, irrigation would have prevented 
the loss caused by the dry season. Mr. Cope, in his paper above cited, says that Sir 
John Lawrence must have made a mistake, for ‘ the very fibre which has attracted so 
much attention at Belfast, Dundee, and Leeds, was prepared from flax grown in the 
districts of Gujranwalla and Lahore during the season of 1855-56.’ The quantity 
sent home, however, was very small, being about two tons. Some 55 maunds, pre¬ 
pared by Mr. Steiner, were sent to Belfast, where the quality was tested. At a special 
meeting of the Chamber of Commerce at Belfast, the question of the cultivation of 
flax in India was discussed, and some yarn, spun from the Panjab flax, was examined 
and pronounced to be of the value of from £35 to £45 per ton. Subsequently at 
Dnndee a meeting of the Chamber of Commerce Was held (September 1S5S). and 
three kinds of flax from the Panjab were valued respectively at £48, T46. and jSs a 
ton. The Chairman, Mr. Miller, remarked on the strength of the Panjdb flax'" In 1 
a letter, dated Lahore, 20th July 1859, written by Mr. T. H. Thornton, Personal 
assistant to the Ofhmting knvincial Commissioner, to the address of the Secretarv to | 
tnc Government of the Punjab, the financial results of the experiment arc o-iven. In 
looking at these results we must remember, as Mr. Thornton says, that the object of j 
this experiment 4 was not to ascertain whether the exportation of flax could' be re- 1 
muneratiye, but to make investigations regarding the soil best adapted for its culture 
an l to initiate t ,e zeoundars into the processes required for preparing tfie fibre for the 
huropean market. £ It appears also that a considerable portion of the seed and in- I 
fenor fibre was distributed gratuitously among the zemindars.* Attached to this 
•f U u' r lb a statement of tlie sale proceeds of Gujranwalla flax, which I give below, a 
it shows what a large margin is left for the cost of cultivation and preparation : — 

_ . , Receipts. 

bale proceeds of 19 bales sold at Belfast, as per 
account ....... 

Sale proceeds of 9 bales sold at Dundee, as per 

*ccount . 23 K in 
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£ 

63 

28 15 10 


preparation : 
£ s. d. 


6 4 


Disbursements. 

From VVazfrabad to Multan, including cost 

of packing. 

From Multan to London .... 

,, London to Belfast per steamer, including 
warehousing in London, commission, &c., 

&c.. 

From London to Belfast, including storing*, 
commissi n, &c., at Belfast 
For carriag of 9 bales to Dundee, &c., &c. ] 


Net proceeds 


92 Q 2 


415 o 

3 18 2 
1120 


31 8 6 


k ‘ Now, it will be seen Tom the above that after paving all costs of carriage, packing I 
warehousing, and n, there remained a balance of £ cover the 

expense-, of cultivate n and preparation of two tons (» rathe- less) of flax. Then 
again, ovar and above this them would be the pr+ceed* from the sale of seed ana ' 
cod 11 la. Mr Wallace of Monghyr found that the proceeds from ti o sale o, seed ai ne 
covered tho cost of cu?:re .• T 11, and he lux sfiosvn chat (lie o.-epens s .1 prepav ’ ion ! 
packing, and carriage to port need not exceed £1? a ton —say f '.4 ‘or lh<■» two ton • 
but even if we double this amount, there* still rcmL . a large balance for profit. | 
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“ Mr. Gubbins’ experiments at Allyghur.— In 1S54-55 and 1855-50 Mr. Gub¬ 
bins, then Judge of Allyghur, made some experiments, using both foreign and native 
seed, and sent some of the flax straw produced to the Agricultural and Horticultural 
Society in Calcutta, and also some specimens of hbre, prepared in a rough way, with¬ 
out the usual process of retting. T he straw was forwarded to the Chamber of Com¬ 
merce, Dundee. This was grown ‘ from native seed and after the native fashion 
solely for the sake of the seed.' (See Journal of the Agricultural and Horticultural 
Society , Vol. IX., i<>S4>P • 379-) Mr. Robert Sturrock, Secretary to the Chamber 
of Commerce, Dundee, thus reported on it: ‘From this it appears that if proper 
means as to sowing, growing, and cleaning are taken, India may be a flax-produ¬ 
cing country; and in order that we may be provided with as much information 
as possible, could you state at about what price such fibre, prepared and ready as the 
sample, could be shipped from India? Unless it can be laid down here at a certain 
cost, it could not be used; and I have to mention that the Directors of the Chamber 
consider that it such flax could be laid down at a price not exceeding 2*35 a ton, it 
would be useful in the manufactures of this pDce. The price refers to this particular 
sample ; if better more could be got.' These remarks referred to the following re¬ 
port: — ‘On examination you will find it, I think, to contain considerable promise, 
there being evidently nothing in the soil or climate of the district in which it is grown 
opposed to the production of a flax that could be used by spinners generally in this 
country. From the straw having been intrinsically a very poor article, such as the 
flax steppers in this country would scarcely purchase at all, you will find the quality of 
the finished sample also indifferent, but nevertheless it is a marketable article , and I 
think good results might follow if another experiment was made in which more pains 
was bestowed on the cultivation. ’ It must be remembered that this flax was raised 
from country seed sown thinly in the same way that natives sow for the sake of a good 
crop of linseed. Mr. Gubbins, to show the natives what use could be made of the 
enormous quantity of refuse ulsce straw which they throw away after the seed lias 
been colleaed, made from some of this refuse straw a quantity of string which was 
purchased by a Calcutta firm. It does not appear whether his lessons yielded much 
fruit; but 1 suppose that there being no purchasers on the spot, the experiment was 
dropped, and now, as formerly, thousands of tons of tcesee stalks are thrown away, 
from winch at least a large quantity of string could be manufactured without expense 
and with very little trouble. In some parts of India the stalks are given as food to 
cattle ; but rattle a:e equally t >nd of the refuse after the fibre has been extracted. In 
the steam retteries in England the water winch runs through the flax stenu is always 
used with the h . ks of (lax and chopped straw to feed cattle, and forms a very nutri¬ 
tious food. (See Hr. Blcchynd.cn' nous of a visit to IVishazv Flax Works, Journal 
of the A gri.-Horticultural Society for 1854, Val. IX.,p. 27.) 

“ Other experiments OK a Smaller scale.— Experiments on a small scale were 
made at Hurd wan, and four samples were presented to the Agricultural Society by 
Mr. j. Erskine in July 1S44 ; these were raised from acclimated and up-country seed, 
and were pronounced to be of a fair quality, and valued at from /. v> to £34 per ton. 
In Chittagong Mr. Sconce, then Collector of that district (1843), produced some flax 
fro n acclimated Europe seed, and also some from country seed; the latter yielded a 
flax that was softer and finer, but much shorter and weaker than that raised from ac¬ 
climated seed. At Jubbulpore Mr. Williams produced some llax of good quality, and 
Dr. Royle considered that this part of India is the best adapted for the growth of 
flax, the climate being a medium between the extreme dryness of the North-West 
Provinces and the moisture uf Lower Hengal—an argument that would apply 
equally well to the province of Bchar. The Jubbulpore hemp brought into 
noti- <: by Mr. Williams, is well known, and Dr. Royle judged from its length 
and strength, as well as by the specimen, of flax grown by Mr. Williams, that 
* the cbr.Lv and Nerbudda n minentty suitable to the pro¬ 

duction of flax. 1 h° Itnsced of these terra,. 1 s is a white species, and seed collect¬ 
ed the.ofrom was distributed for experiments different parts of the country. 
Mr. Finch of Tirhoot found that threc-foui th* of the crop raised from this seed * was 
destroyed by caterpillars, while the common linseed, grown in the vicinity of the 
white, was left untouched by them.’ (See Foyle's Fibrous Plants of India, p. 144.) 
Mr. Henley near Calcutta was unsuccessful. In the first y*>ar ne procured froth 
Hbaugulpore some flax straw, but the plant had been grown for seed in the native 
fashion, and the result was that it was too bushy for the prodm tion of fibre; the next 
year he took a patch of land —‘ fine friable loam fit for anything , it had been a cauli¬ 
flower bed, : nd was therefore deeply spade-cultivated and highly manured.’ (Letter 
to Dr. Royle , quoted above, p. 12.) He had the best seed sown very thick¬ 
ly. The plants came up well, and attained a height of three feet, but tnc result 
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* This i, perhaps Uv. j.m-i do value of a good crop. K16 would be 
than under the avei >gc value <•( produce, 
t The bigha of 27,225 squaie feet. 


was that the fibre was small and weak, and inferior to the Jubbulpore and uo 
country flax.^ 

“ Conclusions.—F rom the results of the several experiments that have been 
ra .de, 1 think it may be fairly inferred— first, that (lax of a marketable quality, and 
ol a quality for which there is a great and increasing demand, can be produced in 
several parts of this country, notably in Behar, the ‘North-Western Provinces the 
Panjdb, and the Central Provinces; secondly , that it is quite possible to manufacture 
hax fibre profitably where the area of cultivation is limited, and under the immediate 
supervision of a qualified European; thirdly, that the native cultivators generally 
will not prepare the flax, but that they can and will grow the plant in the wav that is 
necessary for the production ol good fibre if it is made worth their while i e if a 
price be paid for the produce equal to what the cultivators make by olhercro'ps on the 
Ia 2j at ‘g £amc . season; fourthly, that to lirmly establish the Cultivation of 
(lax for fibre, it is absolutely necessary that Government should give every encourage¬ 
ment and help that it is in is power to give, and that whatever may bethe naturcof 
lk;t encouragement and hep, itsho-.ud notes ssilhdra-.sn too soon, as formerly U 
was, both in Lord Auckland’s and subsequently in Lord Dalhousie’s time ^ 

*‘ C ? L V ECT i ON OF information as to value of produce.-I tremains to be 
seen whether flax can he cultivated extensively in this country in such a way as to 
yield a fair profit, first, to the cultivator, and second, to the purchaser nffh-rJ-.r- 
and preparer of the fibre To show .his, it will first of all be nectary to calculate 
how much the latter would have to pay the lormer for the plant when ready for pulling 
and for this purpose I have collected certain information from persons wellouS- 
lined by long experience and intimate acquaintance with the agricultural classed 
give accurate information on the subject. [The answers obtained were embraced in 
an appendix which it is not thought desirable to republi sh lu re, but the fidlowhurre- 
m< ew a T° t | 1C gentlemen from whom the facts shown in the appendix were' ob- 
tamed.— Ed.) I may mention here, says Mr. D’Ovlv, that Mr ]\Tvi„ Q -1 C ° u 
of the firm of Burrows, Thomson and Mylne, who from*Government a 

Hyc is the manager of the Court of Wards'^ , Moolvic Syud Abdool 

zemindar holding land in Zillahs Patna ind 1 , ln . Allahabad, and is also a 

these gentlemen for the troubl- they have t, 1 .'!„ U f \ am lTU,ch indebted to all 

atiou as possible. y takcn to obtaiD as accurate inform- 

rtolFoVvuli- th ER8 . 

times broadcast, and sometimes in lines with or Kumd^'ahcv°c,o! 1 i W °'ibf yS ~b"TiT 
cultivati n ol the same plant for fibre profitable to the 1 Iv-t f ? 111 

for fcp;; »«P 

sewn. Winn sown broadcast, the yield „f 1. Lord ion 

to 7 nmunds, or an average y: -Id. takin ■ • <,. | 1, ,,i ' . . • . , ° nc Dl - ,rom 5 

b,; about 3* to 4 inaunds. Syud Abdool I lye puts down the average vlold at asomr’ 
what smaller ligme, but when we consider that Mr. lay burn M, Hv-h, ~ j 
others O ot maunds of ^ed per Li glia from the nlarif rW n“ V , anc * 

fibre, and remembering that when grown in the native fLshion \o? ed ‘m 

would greater, 1 think we may look on Me.srs MvSTnrl P^ y,cK1 i 
the more correct. Besides, m calculating what would be a fair -n„ to?£ Llrc ? 
it is better, if we err at I in his favour. Putting ?hc »,«J ,■ ' 7 , rh ™ 

at 4 maunds the value would be Kir In either case, thcr. hue, io an or,o ne J™" j 
,o| Va i’ J " ° acomahp ml ol land from November till F, hruary or Magh would 1 

n t exeetd hi . I tom former expcMim:nh: it apneais l!iht from is to 10 bi-dia , 1 
necessary to produce one un of flax. If, thcrefo.e, raiyats were asked to grow tile i 
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linseed plant in the way necessary to produce good fibre, and were paid at the rate of 
k if) per bigha tor the produce, the purchaser would have to pay R250 for the produce 
of 16 bighas. The seed would be worth R16S, calculating the yield at 3$ maunds per 
b.gha, and the value at R3 per maund. Deducting, then, the value of the seed from 
the price paid to the raiyats, there would be a balance of R88 to be added to the cost of 
preparation, packing, and carriage to port, and if this cost does not exceed R120 
P R r ton (this is what it cost Mr. Wallace at Monghyr), the flax could be 
shipped at Calcutta at £20-16$. per ton. The cost of freight, screwing, and insur¬ 
ance, should certainly never exceed £6 per ton (£4-10$. would be nearer the mark); 
so that a ton of flax might be landed in England, Scotland, or Ireland at £2fi-i6s. a 
ton at the outside. 1 hen, besides this ton ol flax, there would be (say) 8 cwt. of 
cochlla, which could be disposed of in Calcutta for from £3 to £3-10$. •* The ton of 
flax, if moderately well prepared, would fetch not less than £40, and probably more.f 
1 he expenses in England would be about £i*\ is. per ton.* In the above calculation 
the value of the refuse, both for fodder and for manure, has not been taken into con¬ 
sideration. 1 he following table will show ip a more convenient form the figures above 
given:— 


Expenditure. 

R a. p> 

Price of produce of i6bighas 250 o o 
Cost of preparation, packing, 
and carriage . . . 120 o o 

Freight from Calcutta to 
England, insurance and 
screwing . . . . Oo o o 

Expenses in England, ware¬ 
housing, commission, &c., 15 S o 

Profit . 154 8 o 


Receipts. 

66 maunds seed, at R3 each 
8 cwt. codilla (say) 

1 ton flax . o 


R n. p. 
. 168 o o 

. 32 o o 

. 400 o o 


Total . 600 o o 


Total . 600 o o 


If. cost of preparation, &c., be raised to £20 per ton.— In the above 
calculation it will be observed that 1 have adopted Mr. Wallace’s estimate of the cost 
01 preparation, packing, and carriage, which is undeniably a low one, and probably 
woulu not cover the cost if machinery was employed with European supervision; but 
ey. n if we raise these figures to R200 (£20) per ton, there would still be a profit of 
k? 4 ;° (£7-9*-) per ton if the flax sold at £40 pe.r ton, or a profit of R24-;: (£2-9 s.) per 
ton if the flax realised only £35 per tnu. Another R 10 (£ 1) might safely ho added 
to the profit, as the freight, insurance, and screwing would in all probability never 
exceed per ton, but, on the contrary, be found gen rally to cost even less. 

“Stf.aM RETTERIES —The several proct ive to be gone through when 

only manual labour is employed, 1'roin the time that the plant is ready for pulling till 
the fibre i i ready for scutching, require great care ; anti without constant and close 
• ujiorvi ion, suen as it would be impossible to afford with any hope it! ultimate pro¬ 
fit, the natives would never turn out a marketable fibre. The pulling, stookntg, 
stacking, rippling, water-retting, drying, &c., &<\, require the greatest care and 
attention. By the introduction of steam retteries, fibre can be prepared immediately 
the plant is received from the cultivators, and within two days. An interesting 
account of a visit to the Wishaw Flax Works near Glasgow is given by Mr. Blcchyn- 
den, a nd published .it j ago 25, Fart I., Volume IX. of the Journal of the Agricultural 
and Horticultural Society of India lor 1854. In this Watt’s patent process of pre¬ 
paring H ix i , explained : ‘ The flax straw is delivered at the works by the grower in 

a dry state with the seed on ' So that all that the cultivator has to do is to grow the 
plant, pull, took, and d« livtu it at the w«*iks. O r; of the great advantage-. <>} the 
steam processes is that the seed and chaff is all saved , whfle it is g.morally lost, 
byt.hu cold-steeping process. * Th- shove-, or refuse woody matter arc also em¬ 
ployed in these new works as fuel, whereby a grc.it saving 'in coal is cl footed.’ An¬ 
other very great advantage that wvmld he gained by the introduction of *team ret¬ 
teries into India would be that the risk of dam . - during the I-ngthy processes 
of preparation by hand during the hot season, when the hot winds prevail, would 


* Fruin what 1 hu/e been able to ascertain, the owners of paper-mills would gladly 
give from R2-S to R3 per maund tor cixlilla. 

t I uilt:i>h flax now quoted at £40, and St. Prt.rsburgh 12 head at £55. 

1 1 he total cost v. less. I haw added 10 shillings, as the commission on sale of 
flax would be double ol what is put down for jute. 
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be almost altogether avoid’d. As regards the question whether machinery 
would pay in India, the best proof is that it pays in England, where a much higher 
price has to be paid for the flax straw. Mr. Blechynden, in his report of a visit to the 1 
Rcdlord Flax Works, states that the proprietors contract with the farmers for the 
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seed on yields 13* lb of fibre ; so a ton of flax straw would yield 270ft of fibre. The 
necessary amount of flax straw, therefore, to produce 270ft of fibre would cost £4, 
and consequently the amount of flax straw necessary to produce one ton ot fibre 
would cost a little over ^33 If, therefore, it pays the manufacturers in England to 
P a y *33 lor an amount of flax straw which will produce a ton of fibre, it ought to 
pay manufacturer in India to pay the rayat £25 (R250) for the produce of .6 bighas: 

Ulld 1 think * nnv#» Uimun lhal U!irn _ _ Lite, i , .. 


bighas. 


have shown that R250 would pay a rayat well for the produce of 16 
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Fart of Bengal best adapted to cultivation of flax.— The part of 
Bengal which would be most suitablefor many reasons for the experimental cultivation 
of Hie flax plant for fibre would be that comprised in the districts of Patna and Shah- 
abad -first, b?caLse all the lands of these districts will be irrigable directly the 
Soane irrigation works have been completed ; and secondly, because the soil bein"- a I 
rich clay, is eminently suitable ; and thirdly, because Dehree-on-the-Soane, where 
there is a large Government work-shop superintended by an officer of considerable 
experience and ability, would be an excellent site for the establishment of a steam ] 
ruttuiy; and Jour.tuy, because the means of communication by the several canals 
and bianch canals will render carriage both cheap and safe. As regards the soil 1 
best adapted lor flax, Mr. Deneef, the Belgian farmer, was 01 opinion that lands i 
subject to inundation that are annually renewed by alluvial deposit are well suited. 
He writes to Dr. Sury, Secretary to the Agricultural Society, as follows f Les 
terrains qui sont renouveles annueilement par les debordements du Ganges, ou qui I 
sont frais et riches, conviennent le mieux pour la culture du lin.’ 

' ^ allace thus re ports f on the different kinds of lands :— 

Alluvial .... Will yield a good crop if not too sandy. 

Preferable, if rain falls two montns at.er sowing. 

T he most preferable of any. 

Very good if not too low. 

Plant will not come to the same perfection. 
Produces good plant, but of very coarse quality. 
Mr. Dove rinne was of opinion that ‘the best lands are those in which there is a 
I f an c d !, S *J C \ a . n< M are casil y Prepared, and can be well pulverised.’ 

n , ( l I s 1 tr,c . t ,,f Allahabad is almost entirely surrounded bv rivers from which 
:I " • l\ ua l ly l nundate and renew the lands of the riuarian estates. There are 
0 so 10 this district a great number of Governmc'nt and Court ol Waids’ estates, so I 
that almost every facility exists for experiments on a large seal". 

' Pkoprikty of Government engaging in tradk.—T here L a considerable | 

aiflerence of opinion as to the propriety or otherwise of Government cngiging in trade. 

would pom: out the case of Egypt. I think that there can be li * tie do..bt that it 
was owing entirely to Government operations that the flax trade became permanent- 
ly established in that country. To this day flax is prepared by Government, and 
quotations in the home papers are given showing the prices of flax prepared by Gov¬ 
ernment and of flax prepared bv natives. The flax produced there is not quite 1 
eu' al to the best Russian, and it hds b:en proved that flax can be produced in India ' 
vie h will command prices « qual to those obtained for the best Russian marks. 1 he 
onlv quest on. theufore, that remains to be solved is the question of costs and l 
really do not see why, when the quality of Indian flax is -quat to, if not better than 1 
tlia.t 01 Egyptian flax, we should not be able to prepare the fibre here as chea l v a, it 
is done in Egypt. 1 

“ ho r r her information as to cost of machinery. —It wa 
while at he irv on leave lately, to collect information as to the impn 


High land . 

Inundated . 

Dosala (».c., two-year land) 
Loose and sandy . 

Hard day . “ . , ] 


\ my intention, 1 
m.ents in, and the* ' 


* In their 12th Annual Report. 

* L*:it«;r to Dr. Spry, Secretary to the Agricultural and Horticultural !■ 
dated and Septemt ji 1841. 

I Letter to fir. Spiy, datod 20th September 1S4T. These 1-tte 
found in the Society’s report to Government, snbmitt -d with a letter 
the Secretary to the Society, dated 25th September 1241. 
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cost of, machinery, the prices now paid for flax straw, the cost of preparation, and 
the demand for the coarser kinds of flax; but unfortunately my stay in England 
being of such short duration, I was unable to do so, I have, however, been making 
enquiries, and shall be glad hereafter to submit a supplementary report, if such in* 
formation is likely to prove of any use to Government. 1 also propose to trace the 
growth of the trade in Egypt. 

“Conclusion, —Dr. Eorbes Watson very kindly supplied me with numerous 
extracts from the records of the India Office on the subject of flax cultivation in 
India. 1 only regret that I have not been able, from want of sufficient rpare time, to 
enter more fully and completely into the subject than I have done. If, however, in¬ 
complete as it is, this report will in any way tend to bring the subject of flax cultiva¬ 
tion in India into notice, and to the prosecution of further experiments, my object 
will have been gained. 1 trust that the result of such further experiments may be 
what is undoubtedly much to be desired, that India will some day become a flax-pro¬ 
ducing country for the benefit both of her agricultural classes and of the trade here 
and in the United Kingdom.” 

The Government of India considered Mr. D’Oyly’s report of such inter¬ 
est that it was made the basis of an enquiry throughout India. It was 
accordingly printed and issued to Local Governments and Administrations, 
with a request for any further information which they might be able to fur¬ 
nish. The replies were in due course procured, and these, together with Mr. 
D’Oyly’s report, were issued by the Government of India in 1874 in pam¬ 
phlet form. Space cannot be afforded to republish all the replies, but the 
following jottings taken from them, together with passages derived from 
Royle's Fibrous Plants and the publications of the Agri-Horticultural Society 
of India, convey, it is believed, a fair conception of all that is now known of 
flax in the various provinces of I ndia. The replies to the Government of India 
circular dealt unfortunately far more with linseed than flax, and even those 
that gave information regarding the fibre appear more often to be alluding 
to Hemp (Cannabis sativa) or San (Crotalaria juncea) than to Flax. 

PRESENT CULTIVATION IN THE PROVINCES OF INDIA. 

I.—PANJAB. 

The following passages from Royles Fibrous Plants of India give part 
of the information regarding this province up to the date of publication of 
that work in 1855 : — 

“Though Linseed is so extensively produced throughout India, we hear 
nowhere of the fibre being valued and separated. But when we get to the 
confines of cotton-producing districts—that is, into the Panj$b — we find 
that some Flax, prepared by the natives on their own account, is separated 
in the neighbourhood of Lahore. For we are told that the stalks of the 
linseed plant yield a fibre, which is made into twine, and used for the net¬ 
work of their charpaes or native beds. This information was elicited in 
consequence of inquiries originated by Mr. Frere, the distinguished Com¬ 
missioner of Sind, from his desire to promote the culture of linseed in the 
province under his charge. The fibre, however, of the linseed plam is 
separated in still more northern parts, as some seed of Bokhara Flax sown 
in England was found 10 be that <>f the common Flax. 

“The inquiries made respecting the growth of linseed in the Pan jab 
elicited the following facts :— 

“‘On the Cis-Sutlej it is stated that three seers to a bigha are sown 
broadcast when alone, or in drills, probably as an edging to other crops. 
Three maunds of linseed considered a good crop. The stalks and husks 
considered refuse and useless. The seed sells for x$ seers for the rupee to 
oilmen. A maund of seed yields of oil ioj seers; of oil-cake 29J seers. 
The oil sells for 5 and 5and the oil-cake at 60 to 66 seers for the rupee. 

‘"In the Jalnndhu. seed is cultivated, especia khadir 

or inundated land of the Be* 5 s ami Sutlej Livers; but plants always small* 
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seed sells for 20 to 30 seers for a rupee. It is also cultivated in the Shfr- 
vvul, or tract of country in which the soil is firm and covered by a deposit 
from the rains, with the sub-soil always moist—ripens before barley, and gene¬ 
rally before wheat. 

44 4 Linseed is also cultivated in the rich loamy soils of the Kangra district 
skirting the Himalaya, but chiefly in the eastern parts, on account of the 
seed, which sells for 20 to 100 seers for the rupee—flax itself burnt. 

44 4 In the Panjdb, sown with barley and mussdr (or lentils) in Kartic 
(October and November), it ripens in Chyet (March and April); usually 
sown intermixed with the above crops, or in separate patches. Never irri¬ 
gated, but grown along the Sutlej, in khadir land, or that which is inunda¬ 
ted during the rainy season, but never manured. 

44 4 In the Lahore division, it is grown chiefly about Sialkote and Dina- 
nagar, and is the only part where the fibre seems to be made use of, as it 
is stated that the stalks yield a fibre which is made into twine, and used 
chiefly for the network of their charpaes or native beds. The price of the 
seed is about R2-8 per maund. Few localities are stated to be well suited 
to it, and the seed was in little demand. Twine made of the fibre was sent, 
but no^ notice seems to have been taken of its quality. ’ 

44 From the above details of cultivation, it is evident that though linseed 
is very generally known, it is nowhere extensively cultivated, as is evident 
from the price of the seed, which is dear in comparison with that of wheat. 
Some of the uses are well known ; for instance, the oil is used as a drying 
oil, and the bruised seed, mixed with flour, is described by Major Ed- j 
wardes as given as a strengthening food for cattle, and the oil-cake is no j 
doubt employed for the same purpose; while the fibre is sufficientlv valued j 
to be separated in some, though burnt in most places. It would seem ! 
much in favour of the production of good fibre that the growth is much 
slower than in the southern provinces of Bengal. ’’ 

t a n ^ r ‘ Bac * en Powell informs us, a quantity of native flax from 

lndaura, Kangra Valley, was sent to England and was considered to be the 
finest specimen sent from the Panjab, it was valued at the high price of 
to £6° a ton, and actually sold at £54-10$. ‘•If,” wrote Messrs. 

Kam & Co. of Dundee, 44 flax such as Colonel Buinett sent home (i.e., the 
specimen alluded to above) could be put on board at Karachi for £26 a 
ton, it would leave to both importer and exporter a handsome profit.” 

Inspired, apparently, by the above results, and in consequence also of 
the demand for coarse flax having then exceeded the supply, manufacturers ! 
in England became very anxious to obtain flax from India. The Belfast 
Indian Flax Company was created in iS6i, with an agency at Sialkote, 
which had for its object the encouragement of the growth of flax in that dis¬ 
trict, with a view to its exportation to England. The sanguine hopes of the 
Company were, however, shortly afterwards seriously damped by the dis¬ 
covery that the whole of the seed sent out by their representatives in Eng¬ 
land had been so entirely damaged on the way, that no portion of it would 
germinate, an announcement which produced so depressing an effect on the 
members oi the Company that it at one time appeared doubtful if they 
would have the resolution to persevere in the undertaking. On the spirited 
representation.however, of Dio Forbes Watson of the India Office, who had 
very opportunely received a specimen of Sialkoic flax, valued at between' 
£60 and £70 per ton, the Home Government authorised a grant to the As¬ 
sociation of £1,000 per annum for tv. > years, on their engaging to carry on 
their operations for three years at. all events. Under thi> stimulus the Com¬ 
pany commenced its operations with renewed vigour. The result of the first 
experiment was highly satisfactory. The plains attained a good height, were 
rich in strong fibre, and altogether very superior to the Indian plant as ordi- ! 
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narily reared, while the fibre shipped to England was pronounced by com¬ 
petent authority to be equal in quality to the best Irish flax. The prospects 
of the movement were thus considered “ most cheering.” Soon, however, 
serious difficulties arose. The Company could not grow the plants in suffi¬ 
cient quantity near the factory to make it remunerative to the ^amindars. 
When grown at a distance in small quantities, the cost and delay involved 
in carrying the raw material tu Sialkote were out of proportion to the sale- 
proceeds. The apathv of the peasantry- was also a great difficulty. They 
could not be induced to persevere in the cultivation of the plant on the 
approved methods it was sought to introduce, the plants produced under 
the European method of cultivation being not near so rich in oil as the 
ordinary country seed. In these circumstances, the Company had to dis¬ 
continue its operations, and ceased to exist in 1867. For some time 
afterwards the business was carried on by Messrs. Bertola, Cox & Co., but 
they too relinquished it in 1869. 

It would appear (from the replies received by the Government of India) 
that linseed is now very little grown in this province, and that the fibre, flax, 
is only very occasionally utilised. In Karnal 17 btfhas 10 biswos of ' land 
were devoted to the produce of the fibrous plant (during the vear of report), 
which gave a produce of 52 maunds 20 seers. The cost of preparing one 
bi.:h(i of flax was ascertained to be R3 ; this produced 3 maunds at a price 
of R2-S a maund. The report further states that in 1855-56 flax was sown, 
but the results were far from satisfactory. The zamindars do not seem 
to appreciate the culture of the plant. In the Jagraon tahsil of Lu- 
dhidna experiments were made in 1854, but the results were not favourable. 
In Gujarat flax was cultivated in 1863 on account of the Indian Flax As¬ 
sociation of Belfast, but no notes of the produce were made. In Peshawar 
District flax is cultivated to a small extent and ropes manufactured from 
the fibre for domestic use. In Kangra it was stated that 4,432 acres were 
under Linum usitatissimum. In 1881-82 the area in Kdngra under this 
plant was reported in the Gazetteer of the District to be 7,150 acres, being 
the largest figure for the Panjdb. The crop is grown in the valley, and is 
valued solely f<-r the sake oi the oil, no use being made of the fibre. Small 
< ire is bestowed ipon its cultivation, the seed being simply thrown upon 
the ground between the stubbles of the newly-cut rice. The crop is very 
poor, but suffices to supply oil for local use. " J 

The following passages m the Agri.-Horticultural Society of India 
allude to Punjab Flax .—Journal (Old Series), IX., 139 (letter by Mr. H. 
Cope; (f roceedings, 1885,9 cxlv), Major HoHings* report on the suit¬ 
ability of the Panjdb for flax cultivation ; X., 96 (report on samples) ; also 
Proceedings, 1858 eport on Mr. Cope’s samples); XI , pp. 75-139—a de¬ 
tailed and important paper by Mr. H. Cope u 0 n the introduction of flax, 
as a fibre-yielding plant into India, and especially into the Panjdb p. 188 
*' Report on the sale of Paniib-grown flax in the markets of Dundee and 
Belfast; also (Proceedings, 1859) lvii., and (i860), VI., ev. 
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II.—NORTH-WEST PROVINCES. 

The Government of the North-Western Provinces forwarded, in reply 
to the Government of India’s circular, copy of ± letter from the .Superintend¬ 
ent of the Botanical Garden: at Saharunpore, in which Dr. Jameson 
gives an account of the endeavours made up to 1861, in February of which 
ytar the letter was written, to extend the cultivation of flax in these prov¬ 
inces. Cr. Jameson relates how those trials proved fruitless, snows 
the causes of failure, and suggests the means which should, in his opinion, 
bo adopted to ensure a lasting and profitable extension of the cultivation of 
the plant. “ Before replying to your letter No. 1^72 A., dated 22nd October 

L. 23 









imiSTfty . 



Products of India . 


the N.-W. Provinces. 


& 


(G. Wat,.) . LINUM" 

__ usitatissimum* 


Inst, with enclosures,” Dr. Jameson wrote, “ I deemed it necessary to ex- 
ammo what had been done regarding the cultivation of flax in India, and 
.particularly in the Panjdb. preparatory to submitting a full and detailed 
report, lodo this I found would only be going over a subject which had 
been fully investigated and exhausted bv the late Dr. Royle in his work 
St I VU Plants of India and by Mr. Cope in a paper lately 

,P tHe ^ 0Urnal ° f ike A g ricu ltural and Horticultural Society 

2. In these two publications full details will be found regarding all the 
experiments made in flax cultivation throughout the country. 

“ 3 - In the Panjab the subject had been taken up with energy and acti- i 
i y, and good results had been gained. But in my late tour ] ascertained I 
e*i? S \ ev ? r y d pfict where the plant had been cultivated, unless I 
that of Sialkote. it had been discontinued; the experiment, therefore, so i 
successfully begun was too prematurely abandoned. 

#. /r 4 * N° doubttbe question that flax fibre can be raised in the Paniab fit- : 
ted for the home market has been solved, and has thus passed from- spe- ! 
eolation to fact. But still as far as the natives of the country are concern- 
ed. notl t * 1 "^ has yet resulted. The cultivation, instead of extending has 
and ' had not the Deputy Commissioner of Sialk.-te taken up 
Wlth ? n ® r ?y ‘™ d activity, the experiment would have been fruit- 

shir faanitf^ ark !t d f K y f Mr '° 0|;)e -’ ' vo . uld havedied in the Panjab from 
aninnth ’ f n< j th L at ; t<x !’ originating in three causes—want of parsever- 
the nart of Briti 1° the f ° Ca Governnlent ! second, want of enterprise on 
im>r P e, on thc na' f m f’.K faClUrCrS 1 and ,hird ’ wnrt of activit V, energy, and 
the country. P ‘ ° £he natlve cult,vators in the welfare and progress of 

new'lroducior nVv '' India ’ G °Y e ™ment, when desirous of introducing a 
tised! valuable in thf , d r ^ ms ai ’ , old on . e - h>! ? process of cultivation unprac- 
prejudices of the iormr nf mu j' t la ;e 1lnit| ative, in order to overcome the 
active and eninr,f g S ’ lndo1ent > and slothful cultivators. There is no 
native farmer® ^and it C « S u l ° d ' rCCt and cncoura 2 e the labours of the 
class more difficult to 1 well-known fact that even in Britain there is no 
cultfvaTkm and 1 ,°.P ersuade to adopt new and improved processes of I 
had no the nnlie 7,‘‘, cas f^ ard ! n g Arming than agriculturists; and., 
the oi l and rn i' ^ atC y introduced opened up the country to free trade, j 

*■* * ! 

to f h K-^K t1Sh , fari ? ier ‘2 now compelled b >’ the free importation of grain 

enable hi, J and thc bcs ‘ «**“** & «! 

* 7. Mr. Me chi and others, through means of their private experimental I 
fuims, have shown to their tenants and tenant farmers howto maintain 
tueir position, even though the British markets be extensively supplied 
with un axed bread-stuff from abroad. In this country such spirited in¬ 
dividuals are unknown, and therefore anything to be introduced for its im- I 
provement must, l respectfully beg to state, be initiated by Government. 
The system at present followed by native farmers in cultivating flax for ns, 
seed is miserable in the extreme; the sh >:v or straw from whence the fibre 
is obtained being only used as fuel, or broken up and mixed with other 
substances and given to cattle. Let natives be shown that substantial ad- 
vantages would occur to them by cultivating the flax properly, and that ' 
good marketable fibre can be obtained from it, for which there is always a I 
ready and immense market, and l doubt not but they would v >on take to 
the cultivation. But, though the cultivation in the Panjdb has in most 
places retrograded, yet still beneficial results have ensued from the ex peri I 
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ment instituted by Government, which may ultimately be of immense im¬ 
portance to the country. 

“8. By the exertions oi Mr. D. Macleod and others, the experiment 
was prominently brought to the notice of the flax manufacturers in Britain, 
where for years the supply of flax from home cultivation and foreign import¬ 
ation has been far short of the demand, and samples of the fibre laid before 
them, which were pronounced worth £55 per ton ; and so satisfied were 
they, by the specimens exhibited, that the Panjab was fitted to grow flax 
suited to the home market, that they formed a company, an e Indian Flax 
Company, Limited, of the Panjab/ in order to carry it on, and their agent, 
Mr. Wightman, has now settled in the Sialkote district, and has com¬ 
menced operations. By him advances have been made to zemindars to 
cultivate flax, which they will repay him back in kind. He, too, has dis¬ 
tributed acclimated seeds, and has applied to me for a large supply to ex¬ 
tend his operations, which, however, l cannot meet. Land of his own he 
has none, and he is therefore entirely dependent on native cultivators. The 
system introduced is an admirable one, and will continue to be so as long 
as the company consider the interests of the native cultivator as well as 
their own, or, in other words, give him a fair remuneration for his labour. 
If this be done, and if the superintendence be confined to advice in the 
manner of cultivating the plant properly and preparing the fibre, and the 
distribution of acclimated seeds, and, above all, in a newly-acquired country 
like the PanjAb, where the inhabitants look to the district officers as their 
best advisers, if the countenance of Government through their district officers 
be continued, flax cultivation will rapidly spread, and the fibre become an 
important article of exportation. 

*‘9. But the as yet small success gained in the Panjdb is not, in my 
humble opinion, sufficient to stimulate private enterprise to seek a field for 
operations in the North-Western Provinces. 

0 10. The services of Mr. Cope are not available, or if they were, they 
could only be procured at a rate which Government would not be prepared 
to meet. By him extensive mercantile transactions are carried on at Amrit¬ 
sar, and thus his time is fully occupied; nor is he acquainted with the 
methods of preparing flax. 

“II. To grow the plant assistance is not reciuired. This we can do. 
What are wanted are, 1st. good scutchers and hecklers - men intimately 
acquainted with the processes of manufacture, and fitted to teach the natives 
of the country; 2nd y the best kind of machinery used in preparing flax ; 
3rd, a large supply of acclimated seeds ; 4th, the directions for the proper 
management of the flax crop, compiled by the Committee of the 4 Royal 
Society for the Promotion and Improvement of the Growth of Flax in Ire¬ 
land, 5 with a few alterations and modification- to suit the climate of the 
North'Western Provinces, might be translated info Hindi, printed, and 
distributed to native cultivatois through district officers with much advan¬ 
tage. 

“ 12. In the worlcsalluded to all the information required on flax cultiva¬ 
tion is to be found. The Agricultural and Horticultural Society of Cal¬ 
cutta, by publishing the most important information to be found in the 
reports and transactions of the * Royal Society for the Promotion and Im¬ 
provement of the Growth of Flax in Ireland/ have done all that is required 
to popularise the cultivation, so far as that can be done by the press, and 
in Dr. Royle’s work on The Fibrous Plants of Jndia the cultivator will find 
the same information condensed. To him, therefore, I would recommend 
this work as a text-book. 

“ 13- Prizes have already been offered by the Panjab Government for the 
best samples of prepared fibre, and for the largest quantity of land brought 
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under cultivation with flax, but with no beneficial results, as they remain 
unclaimed by any one. Such an inducement held out appears to be of 
doubtful utility, though it might, with much advantage, be done on a small 
scale by district officers. 

" 14. In the magnificent system of canal irrigation, the North-West Pro¬ 
vinces has the means for flax cultivation far superior to that possessed by 
the Panjab, and to encourage it, therefore, and meet the demands for accli¬ 
mated seeds on an extensive scale, I would respectfully recommend that an 
experimental farm of from 50 to 60 acres be formed in the Saharunpore 
district, adjoining the garden, where irrigated land can be procured at a 
reasonable rate ; that the incidental expenses, such as land, rent, water, See., 
be met by the sale of the seeds, a certain quantity being reserved for dis¬ 
trict officers for distribution to zemindars. 

“ That if European instructors from regiments be available in this country 
two men be obtained from the ranks of any regiment for a short time to 
prepare the fibre, and teach natives how to scutch and heckle. That the 
fibre be sold, when prepared, to meet the wages of the parties who prepare 
it, a large sample being reserved for exportation and examination by British 
manufacturers. That acclimated seeds be given to district officers, parti¬ 
cularly those whose districts are in part irrigated by canals, to distribute 
to zemindars. That zemindars repay in kind with the shove or straw the 
value of the seeds received, and that small rewards, such as those distributed 
by the Deputy Commissioner of Sialkote, be given to such cultivators as 
present the best samples of flax plants for scutching. These rewards were 
received with the greatest satisfaction by cultivators of Sialkote, as they 
were distributed publicly to the recipient by their own district officers. 

15. hor the plants raised by zemindars, and fitted for preparing fibre, 
there might at first be difficulty in procuring a market. The finest samples, 1 
however, might with advantage be purchased by Government, and from 
them hbre prepared for the market as an encouragement to the best culti- 
. \ hls > course, could only be done to a fimited extent. But when 
the held became extensive it W'ould be high time for Government to dis¬ 
continue the experiment and hand it over to private capitalists. But the 
seeds alone would ensure the zemindar against any loss. In fact, he would 
only be doing, though with better seeds, w hat he is now doing; flax of 
inferior quality and quite unfitted for preparing fibre being cultivated every¬ 
where. 

4 ‘ 16. In the Panjab both Mr. hWigtman and Mr. Cope are prepared to 
purchase all fibre of good quality, and were it shown that flax capable of 
producing good fibre could begnnvn in the North-West Provinces, capital 
and funds to work it w'ould, no doubt, be forthcoming to take it up. 

“ 17- To do this it would be necessary to import some good seed from 
Courland and Livonia, and fro^n which all the best Dutch seeds are for¬ 
warded To the acre about 2 bushels, or 1$ maunds, are required. 1 
would therefore recommend that a ton or 28 maunds be imported, which, 
with the acclimated seed w hich will be available this season, would enable 
me to cultivate 50 acres cf land, an ample extent to spread the seed over the 
country. 

“ 18. When the Honourable the Lieutentant Governor visited the garden 
last season, he saw two fields under cultivation with flax, the one with 
Russian seed, the other with indigenous seed, and the plants of the former 
from 3k to feet, and the latter only from 2 to 2^ feet m height. 

ts 19. From the former seed :i supply was sent to Mr. Cope, then See- | 
retary to the Agricultural and Horticultural Society of Lahore, and from it 
dates the commencement -1 the experiment of flax cultivation in the Pan- 
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The Government of the North-Western Provinces also submitted a 
communication, received from the local Board of Revenue, which crave the 
results of the enquiries made by it as to the actual extent of the culti¬ 
vation in these provinces. The substance of the papers forwarded mav 
be here given, the broad results in regard to flax being as follows : — 

“ Flax (Linuin usitatissimum, is not cultivated for fibre. 

“ The Commissioner of Allahabad has suggested that the richness of soil 
and large outlay required for the production of good flax fibre form an 
effectual bar to the successful cultivation of the plant for this purpose at 
anything like a moderate price This statement traverses the conclusions 
drawn in Mr. D’Oyly’s report, but is supported by the fact that the cul¬ 
tivation of flax for fibre has been abandoned. It appears to the Board 
that the exhausting effect of flax on the soil should not be overlooked, and 
that first experiments cannot be accepted as a crucial test. 

“ The Board recommended that a series of careful experiments should be 
instituted on a small area on the Bulandshahr Farm, both on ordinary land 
and on highly cultivated and manured land. The experiments, if carefuliy 
conducted, would prove whether flax could be profitably cultivated for fibre, 
and set the question at rest as regards the North-Western Provinces. 

“ The report furnished b) Mr. Ricketts, the Commissioner of Allahabad, 
alluded to above, was as follows A little flax is grown in a few parts of 
the division for local consumption, for oil and cake. It is hardly ever 
grown ns a field crop, but only in a row drilled in, every here and there, on 
the edge of a field, or in furrows 10 or 12 feet apart in wheat crops. The 
only soil suitable for flax in this division is a porous black soil, very like 
cotton soil, found only near the course of the Jumna. 

Regarding the cultivation of flax, I can say that a great effort was made 
during the Russian war to introduce the cultivation of flax into the Pan jab : 
good flax was grown with a long fibre fit for export to F.ngland for mann’ 
facturing purposes, but it was established that flax to be good requires a 
groat deal of water, good soil, and plenty of manure, and that it is a very 
exhausting crop. These were obstacles to the extension of the cultivation 
which can only be got over (as in the case of cotton a few years ago) by 
great demand at high prices, and a certain market, not a remote sea-port 
of which the cultivators have never heard, but in the markets in their 
neighbourhood, to which they are accustomed to resort. 

“ The native cultivator has no notion of growing flax for the sake of the 
fibre. It is only grown for seed. The same plant cannot produce both 
fibre and seed. If required for fibre, it must be forced in its growth with 
water and manure, be planted thick, and cut before the stalk gets hard,— 
that is, before the seed begins to ripen. When grown for seed?the plant is 
sown in drills far apart, and is preferred short in the stem, -so short that 
the same plant could not produce fibre of a sufficient length to be of anv 
use. J 


Messrs Duthie C4 Fuller take, however, a more hopeful view of a pos- 
sib.o flax culture in these provinces than perhaps do any other writers. In 
the r I't f d and Garde?: Croi>s they say : “ It. is improbable that flax culture 
could be extended on any other system than that followed by Indigo plan¬ 
ter-,, under .\ nich the grower receives a cash advance at sowing time 
i -r with a guarantee that his crop will be purchased at a fixed price! 
Max fibre would be useless to a cultivator unless lie was certain of gaining 
a rale for u It docs not seem that anv energetic attempts have been made 
to extend flax culture on this system, and what e been made to 

pro;not" it l ave been confined to experiments which have indeed proved 
t.: possibility of succor u! flax-growing, but have given native cultivator 41 
no immediate incentive to undertaking it.** 
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The Chief Commissioner of Oudh subnvtted a copy of a memorandum 
drawn up bv Dr McReddie, Superintendent of the'Oudh Central Jail. 
The practical information contained in that publication will render it valu¬ 
able to those who may wish to undertake the cultivation of flax. It may 
therefore be quoted in extenso 

“i. Soils, and preparation of soil.— The finest flax is grown on 
deep soils, argillaceous, sandy, and on the sandy clay commonly cafled 
loam. In strong, rich, damp soil flax will reach to a great height, 
but is always coarse. On light fertile soil it is shorter, but fine and silkv. 
Deep ploughing is necessary, at least 1 1 inches. Fresh manure should not 
be used, but the manure, solid or liquid, added to previous crops made to ' 
answer. Newly broken-up pasture land does well for flax. All land must ! 
be perfectly pulverised and cleaned of all roots of every sort. Five dif¬ 
ferent plougnings are necessary, with an interval of fourteen days between 
each, so that ploughing must begin at least two and a half months before 
sowing. After each ploughing all clods must be broken up, and the 
ground made quite even. In fact, as flax is a rubbee crop, the ground ' 
on which it is to be sown should be prepared in the same way as for wheat, i 
If manure must be added, it should be done before, or at the beginning 
of, the rains. The manure should be spread evenly on the soil. ° Sheep 
manure should not be used. 

“ 2. Quantity of seed per acre, and now seed is sown.—F lax is 
invariably sown broadcast; when sown for good fibre it is sown thick—230 
or 240U) (3 maunds) seed per acre. When sown for inferior fibre and 
seed 140 or 1501b per acre will answer. It is never sown by drill. 

3 - I HB months for sowi no,— prbcauti >ns. -From isthor2oth 
October to the 20th November, according to season, i.e. y late continuance of 
rain, a* .lax will not stand much rain; hard rain soon after sowing would 
November 6 Cr ° P ’ hence thc best tim ^ in Oudh would be the first week of 

‘‘ For sowing, a calm day is chosen, if possible ; if wind prevail, the sower 
must move with the wind on his side, not on his face or back. A uniform . 
distribution oi the seed would be insured by going over the ground twice I 
and sowing half the amount of seed each time, the sowing is not to be * 
done as for wheat, that is, not after the plough, as it were in drills, but as ' 
stated above, broadcast by sowers walking over the field. The progress I 
of the sowing may be marked by a seed harrow going over the fioTd in 
the line of the sower. When sown, the seed is harrowed into the soil, ! 
and alight hand-roller drawn by a man is passed over it; this last operation 
should not be omitted. Care must be taken not to bury the seed too deep I 

“ To get the seed to germinate quickly, it is well to sow immediately after I 
a shower of rain. 3 

“4. What is to be done after sowing.— When the plants are a * 
inches high, the ground must be carefully weeded. This is done by a rum- I 
her of men kneeling amongst the flax and carefully removing by'hand.all 
the weeds; they must work facing the wind, so that the young plants m iy 
raise themselves with greater facility. If one weeding is not sufficient, the 
operation must, be repeated. If not feasible earlier, the weeding must'not 
be delayed beyond the time when the flax has obtained a height of 6 inches 

“ Three or four waterings, not too copiour., are necessary, accord inr to 
season. In tact, water as often as you water wheat. 

“5. Harvesting— jTax must be torn up by the roots, not cut 
The hc.ii vesting is to begin bc> ore the seed is quite ripe. Direct 1\ 
leaves f the stalk begin to fall off, and the last blossoms have d,^ nncared 
the time of pulling has come. A good test is to cut a capsule right across, > 
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horizontally. If the seeds have changed from a milky whiter/ess to a green 
colour, and are pretty firm, time to pull has come. By not allowing the seed 
to ripen on the ground, a better fibre is obtained, while, at the same time, 
the value of the seed is not lessened ; for ‘it is well known that most seeds, 
though not quite mature when gathered, ripen sufficiently after being pluck¬ 
ed, provided that they be not detached until dry from the parent plant, all 
the sap which this contains contributing towards further nourishing and 
perfecting the seed. Pulling is done by catching the plants by the heads 
and drawing rather obliquely; a handful is taken up* each time, and the 
root-ends of the handful are kept as even as possible. Six handfuls are 
made into a sheaf. 1 he sheaves are set up slightly, inclining to and lean- 
J. n g’ against .each other with the root-ends downwards, and allowed to stand 
for five or six days. In pulling, the long stalks are laid by themselves, and 
the short separately, so as not to mix good and bad flax together. When 
plucked as directed above, the flax must be stored away under cover for 
three or four weeks, and then the seed is to be thrashed out. 

M If, however, the grower thinks that he risks the quality of the seed bv 
Ph ^ seed has ripened, he may delay the process of plucking 
till the stalk is yellow up to the top, and all the leaves have fallen and the 
seed-vessels begin to open in the sun. The plants are then to be pulled up 
by the roots and laid on the ground. Clean grassy soil answers be.st in not 
too thick rows, in order to let the sun penetrate it thoroughly. At the end of 
fouror five days it is turned, so that the plants underneath may be dried. 

„ ^w° P M lnS ^harvesting are given above; the latter probably is the 

one preferable m this country. r y 

% " \ hc °^ lt j he SC L d must be done as soon as possible after 

sfirks 1S , d T b X Str,kin * the P lants with saiooth round 

7 k ‘ t capsules have been removed from the plants, the seed is 

to be trodden out with bullocks, the same as is done with wheat. After 
removal of the seed the flay , s to be tied up in bundles of about 6ft each : 
it is now ready for the process of retting or watering to be next described. 

_ . Preparation of flax pop. spinning: Steeping , retting , or 

'ifter7h/<rn i!"k 0 T while the flax is green immediately 

after the grain has been thrashed out, or when flax of superior quality is 
required, the plants must be perfectly dry and at least a year old before 
stc. p,ng. in this country as the flax will be plucked by the end of March, 
it must be stacked until the rains-July or August-before steeping. 

Steep in ponds or tanks in which rain-water has collected, or ponds 
may be dug during the rams to feet wide, 4 feet deep, and any length de- 
. irablc, and rain water allowed to fill in them. The flax tied in bundles 
as previously described, is to be thrown into the ponds. The bundles or 
sheaves are not to have stones or weights on them, but every day each 
sheaf is turned with a pole to make the uppermost side change to the un- 
d Tm. ;st. 1 he water used must be pure, soft, and clear; well-water gene- 

SMSSST '•to*.-«, y A, « 

f 0 f k u 0W wbelbcr tbc bas bcen sufficiently steeped, the following 
test must be applied. Crack the stalk across the root, without breaking th? 
tine.ai .1 draw the latter towards the head of the stem, stripping it upw-rds 
Ihe fibre ought to come away easily, and should, moreover, hold together 
m ruiions ; narrow and separate fibr. would indicate the steeping to^ have 
g.-oe too far. In short, when the skin peels easily along the stalk, the flax 
kff bc ?" "; uH,c - c t m] y s T ter ;l J ; d - ril ° steeping should never be entirely com- 
P leU:(1 in the water. It is best to finish by the agency of the dew The 
J 3 ' \ s 13 tu he carefully watt hed, and requires a little experience, so a;; not 

to under or overdo it. After removal from the water, eAch sheaf is set on end 

L. 24 












MIN tSTfff 



and allowed to stand for a day or two; the sheaves are then spread out on c ™fou K ‘ 

a field, pasture land, in very thin layers, to complete by the dew the retting 

process. This should be continued for about fifteen days. During the 0udh> 

time the flax is spread out, it is frequently turned in hot damp weather at 

least once a day. If heavy rain threaten when the flax is spread, it is 

gathered into conical sheaves until the weather gets fine ; rain soon causes 

it to rot. After steeping 1 , flax should be kept five or ten months tied up in 

bundles, about 61 b weight each ; the best qualities may be kept two or three 

years. When dressed (the process to be next described) immediately after 

steeping it is heavy ; it seems to get finer by keeping. It is stalked like a 

heap of grass or hay with the root -ends outwards in circular fashion, with 

a light thatch of grass and bamboos at the top ; a pucka flrx>ring, or 

simply a layer of pucka bricks, will ensure safety from white-ants; of course, 

high ground is to be selected fot stacking. 

«« B. —Dressing the flax: Breaking. —The flax having been pre¬ 
pared for the last process (after steeping and drying) it is subjected to these 
either bv hand or by machinery. It may be broken either with wooden 
mallets or it may be still better subjected to the action of Brasier and 
Hodgkins’ (Liverpool) patent ‘shamrock’ hand-breaker. This machine 
will break—that is, extract— a very large portion of the woody matter, 
leaving the fibre uninjured and ready for the last or scutching process. 

“ Three men are required to work it ; one to work the handles, one to feed, 
and one to receive the broken material. It is necessary to pass each hand¬ 
ful of fibre twice through the rollers; one and a half maunds of fibre can 
be worked in one day. A machine costs at Liverpool £13. All charges 
included, it will cost £20 'Reool to any part of India. 

“ Scutching .—The flax is now ready to be scutched , or made ready for 
spinning by this final process. There is a scutcher attached to the breaker 
previously described, but l find that thescutching-blades get too brittle and 
soon gel useless by working ; this may be due either to the extreme dr\ ness 
of the atmosphere during the cold season in this country, or to some fault 
inherent in the manufacture of the blades. At all events, I found that I 
could not scutch by the machine. Hand-scutching was then reported to. A 
scutch is a wooden knife 2 inches long, 3^ inches deep, and half an inch 
thick, tapering to an edge. It is best made of seesum wood. A scutching- 
board is required on which to work the flax. This is an upright plank 51 
inches high, 14. inches broad, 1] inch thick, firmly fixed in a sulid block of 
wood. At the height of 37.J inches from the foot is a honzontal slit 1 i inch 
broad. With his left hand the scutcher introduces into the slit a handful or 
tuft of broken flax, so that it hangs down on the side of the scutching 
board ; with his right hand he scrapes and chops at the flax with the scutch 
till all the remaining woody matter and all the broken pieces of fibre have 
been removed. The long fibre left in the hand of the scutcher is the market¬ 
able article; the shorter fibre is the tow fit for packing, &c , but not for spin¬ 
ning into thread. Each scutcher after he has learnt his work turns out 5 
seers or loflb of flax per diem. 

“Note.— This memorandum on flax cultivation was drawn up by me 
from, first . some papers given me for perusal by Mr. E. C. Bradford, who 
had paid £20 for the information contained in them at the British consul¬ 
ate in Brussels ; second, from a work on ‘ I'lax and, Hemp,’ by Sebastian 
Delamer (Publishers —London : Routlcdge, Warne. ai. f Rout ledge). I 
acted strictly in accordance with the instructions given in my experimental 
cultivation of flix. 1 sowed imported (Rig ^ seed and country seed : of the 
former 3001b were used; this quantity cost, inclusive of freight, inland 
carriage, Ryo. Of country seed 2oJ maunds were sown. 1 his quantity of 
seed, 20 maunds and 10 seers, sowed 8 acres of land. Four acres were I 
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rented land, which was sown ploughed, watered, &c., at my own expense. 
Four acres were sown for me by a talukdar. I gave him the seed ; all 
other charges were hi 3 , and he took the seed produced, giving me the straw 
(fibre). The seed produce of the 4 acres cultivated by myself was 29 
maur.ds, equivalent in money value to about 857. The quantity of flax 
produced and exported as the produce of 8 acres was only 11 maiinds and 
2S seers, less than half a ton (the ton being 27 maunds and 10 seers) ; this 
was valued and sold in London, at £23 per ton, for £9-1 25. The pro¬ 
duce of Riga seed, if sufficient in quantity, would have fetched at the rate of 
£29 or £30 per ton ; the produce of only country seed was not worth 
more than £23 per ton. 

R a. p. 

The experiment cost ....... 663 o o 

The return was ........ 253 o o 

Loss . . 410 o o 

u The rail carriage from Hurdui to Bombay was R37-14, or about R70 
per ton. Freight from Bombay to England is from £2-105. to £3-105. per 
tun, according to season. There are, besides charges for pressing into 
bates, inland charges on landing in England, &c. The produce of 8 acres, 
if all the seed had been imported, would have been 2 tons, which would 
have fetched a higher net value in England ; but, as a set-off against this 
there would be the higher price paid for imported seeds (*'.<?., country seed 
is from 82-4 to 82-8 per maund ; 3001b Riga seed cost R90, or at the rate 
of nearly 830 per maund), and of course increased carriage and freight on 
the larger quantity. The linseed as ordinarily sown and plucked by natives 
is useless for fibre, /.<?., from which to extract flax fit for spinning. It 
makes good to\", which, if it could by machinery be utilised for ropes and 
canvas, might, I think, prove of great value. Nor do I think pure country 
seed, even sown thickly in order to make the plant rise to a good height 
of much value. I sowed in good land, carefully attended to all the pro¬ 
cesses, but still the plants did not obtain a height of more than 19 or 20 
inches; the plants from Riga seed were 2 feet 6 inches to 3 feet. The 
length of flax is of great importance, hence I believe that the flax from 
country seed will never be of any commercial value in England. What 
may be still worth trying is to import sufficient seed to sow about 50 or 100 
acres of good land ; part of the land to be sown for fibre, part only for seed ; 
then in the next season to sow a larger area with acclimatised seed,—that 
is, seed the produce of the previous year’s importation. The straw of two 
years’ sowings may be worked into fibre, but not by manual labour. 
Machinery and steam-power are necessary, as a matter of economy, in the 
long run. The machinery is simple and not expensive, and I think it 
would be worth the while of a capitalist to try the experiment as indicated 
above.” 

The following passages in the Journals of the Agri.-Horticultural 
Society of India allude to flax in the North-West Provinces and Oudh :— 
IX., pp. 71*379 (Report by Mr. C. Gubbins on flax raised at AHyghur 
from foreign and native seed); XL, pp. 514-531 (correspondence regard¬ 
ing the cultivation of flax in the North-Western Provinces); continued pp. 
$93-613; Proceedings, i860, cxi ; XIII., (Proceedings for 1864) report 
on samples prepared at Shajehanpore. 

IV.—CENTRAL PROVINCES. 

The Chief Commissioner of the Central Provinces reported, in reply to 
the Government of India’s Circular letter, that flax was cultivated exclu- 
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sively for its seed, and that it was always short and bushy, seldom exceed¬ 
ing one foot in height. 

“ Captain MacDougall, Honorary Secretary of the Nagpur Agricultural 
and Horticultural Society, wrote that wherever the plant is raised in 
that locality, thick, indeed immoderately thick, sowing was the rule which 
is the reverse of the practice in North India, and that the exception will 
only be met with at headlands of fields, where the individual plant, having 
air and room, tillers out and becomes bushy. & 

Again, * he continues, ‘ the inference to be gained from Mr. D’Oyly’s 
wish to see thick sowing followed in order to gain fibre—namely, that the 
plant will run tall and thin—is refuted by the habit of the plant, as seen in 
our fields. Nowhere does the present system of thick sowing produce 
plants more than a foot in height, with perhaps five or six seed capsules.’ 

“ Captain MacDougall, moreover, differs from all the opinions expressed ! 
as to the kind of soil which is most suitable to the growth of flax. 
He obser 'S that it is plain that there is a great want in the plants grown 
in the C Ural Provinces of that woody tissue which constitutes the 
strength . • the bark, the portion from which the flax would be scutched • 
and he attributes the want of this tissue to the plant being grown in 
the stiff black clay of the cotton soil, which, unless well stirred up and 
rendered friable, would prevent its roots permeating downwards into the 
subsoil and there gathering nourishment. He also gives another reason, , 
I 1 , 2 ’ i hat the - P lant solel y treated as a rabi crop instead of as a late • 
khan/ one. Treated as a rabi crop,’ lie argues, ‘the plant has not ', 
as good a chance of nourishment as a late kharxf crop would ensure. If 1 
curing the cold weather there are heavy dews and occasional sharp showers 1 
° f .™’ su< * as “"ifmes fall about the Dew.ili and Christmas, the crop I 
S nrhT' Sth,ng -; bu / sti " \ hi * i: ' hard >y sufficient, for the soil does not I 
;11 1 uant,t 7 f of wat ^ ‘has ffven to any great depth, and the roots t 
vunless it is a good free soil) have still to struggle hard to get downward I 
to meet the moisture stored up in the subsoil. The result ot the present 
system of cultivation ts that the roots, from want of a nice, light, and free 

fot surfacc> and the ,ifo uf the ** ~ ««■£ i 

.. ' n ord f. r , t0 P ain a satisfactory result, this is what should, in Captain i 
MacDougall s opinion, be done: ‘If patient attempts are persistently 
made year by year to change the habit of the plant, and we could succeed i 
in sowing it on well-ploughed and manured land in August with its lift , 
prolonged to February, 1 teel confident we should find a marked improve¬ 
ment both in flax and seed-bearing properties * 

“Captain MacDougall cannot quite see the cause of the alarm as to the 
effects of thin sowing expressed bv Mix D’Oyly ; and he sa\> that a plani 
can tiller ana >et give shoots. He compares ti e flax-producing plant to 
wheat, and observes that a single seed of the latter sown in good soil will ! 
give five and six (if not more) stalks, each of equal length, strength 
and productiveness. | 

‘‘I he Chief Commissioner, referring to the allusion made by Mr. 
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ndustry in that district, prepared the fiue. but had no idea of its com- 
nvrcial value. His fibre attracted notice in Calcutta, thanks to his haying 
to send some valuable gl,tss-warc t the are of Messrs Colvii , Cov i • & 
Co., which he packed with this fibre. It appears that Mr. Williams even 
received orders from a Calcutta firm to supply any quantity he could 
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But no account is given as to the particular manner in which these plants 
were cultivated, nor is it stated what the length of the flax was when pre¬ 
pared. Mr. Williams’ business was subsequently purchased by Messrs. 
Maclean and Warwick, but it is not known whether this new firm still 
carries it on. 

“An ex-partner of Mr. Williams’ (a native) writes that the *gundy 
sunn 9 produced in Jubbulpore used to be purchased by them in co-part¬ 
nership and forwarded to Calcutta, and that sometimes a little used to be 
shipped to England. 

“ In the publications of the Agri.-Horticultural Society no mention is 
made of Flax in the Central Provinces, though several papers deal with 
Linseed (see below). 

V.— BERAR. 

The Resident at Hyderabad transmitted to the Government of India the 
reports contributed by the local officers of the Assigned Districts. 

The Officiating "Commissioner of West Berar (Major J. G. Bell), 
for example, wrote :— 

“In this division last year it was estimated that 162,603 acres of land 
were under oil-seeds, of which a large proportion may be taken to be 
linseed. An acre of good land in a good season is estimated to produce 
250 seers of linseed, and the average price in 1869-70 was from RiS to R20 
per candy of 540 seers. In 1872-73 the prices, it is said, rose to R65 
per candy. Linseed is chiefly grown for the sake of oil, for the purpose of 
extracting which it is mixed with the kurdee seed (Carthamus tinctorius). 
The stalks of the linseed plant are thrown away or burnt, though occa¬ 
sionally they are used for thatching huts. 

“The Assistant Cotton Commissioner, East Berar, reported that the rich 
and loamy soils in the Purna valley will be best adapted for cultivating 
flax, and also such lands as are subject to inundation by the waters ot the 
Purna and Wurdha rivers. He adds that ulsee is now grown on the best 
and cleanest lands, but that he is unable to say whether flax cultivation 
would pay better than ulsee (linseed), and he is therefore desirous of growing 
some seed on an acre or two of land in the Purna valley. 

“The Resident states that it appears that, although flax is cultivated to 
some extent in those districts, it is chiefly for the object of extracting oil 
rather than for the manufacture of fibre. 

“ This preference of the people for the extraction of oil is attributed to 
the shortness of the stems, as well as the greater expense and trouble of 
converting them into flax as compared with hemp [Crotalaria? — Edi\. The 
Resident states, moreover, that cotton, jowari , and wheat are the staple 
products, and that so lorig as the rayats find these more profitable than any 
others, there is but little hope of flax being taken up by them willingly for 
more extended cultivation than at present obtains. On the receipt of 
the circular a plot of land in the model farm at Akola was sown, however, 
with flax by way of experiment, and a communication on the result of this 
trial was promised in due course. But, as the farm has since been abo¬ 
lished, it may be inferred that the experiment came to nothing. 

“The Resident expresses his readiness to give effect to any general mea¬ 
sure which the Government of India may direct in view to the extension 
of the cultivation and manufacture of flax in Berar.” 

In Vo). X. of the Journal nf the Agri.Hntxculturol Society cf India 
(p. 07), Captain Ivor Campbell states that he forwarded, in 18^6, a sample 
of flax and coarse cloth made of it which he had prepared in North Berar. 
He then writes : “ Although this district furnishes a large proportion of the 
linseed which is exported from Bombay, and last year there were more than 
100,000 bighas of land under the cultivation, the people were not aware 
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that the plant, which is sown wide apart, for seed only, produced any 
fibre.” 

VI.—BOMBAY. 

The Government of Bombay submitted a summary of information 
which had been furnished by the Commissioner in Sind and the Revenue 
Commissioners of the Northern and Southern Divisions of the Presidency, 
in reply to the Government of India’s Circular letter on the subject of 
Flax :— 

“In Sind no flax is grown except in the Upper Sind frontier district, 
where flax alone is grown to a very limited extent for local use only, the 
zemindars making ropes from it. Two acres would cover the whole area 
grown annually for the whole district. 

“ 1 he Collector of Karachi, in 1869, obtained 11 maunds and 3 seers of 
linseed from Fleming & Co., and distributed it among fifty-threedifferent 
zemindars in theSihwan taluk. The result was not very successful : the 
average produce was threefold ; in some cases it was thirty-one times the 
amount of seed. The Collector attributes the failure of the crop to in¬ 
attention and ignorance on the part of the zemindars, but considers that 
an experiment conducted at the Hola Government farm could not but have 
good results. 

“ In Belgaum and Kanara flax is grown to a very limited extent. 

“ It is reported by the Collectors of Poona, Dharwar, and. Belgaum 
to be used in making cords and ropes; oil is extracted from its seed, and 
the refuse is turned into cakes for cattle. 

* 4 Northern Division .— In this division flax is grown to a limited extent, 
oil being extracted from the seed for local use. But nowhere is it grown 
for the sake of the fibre. 

I*. 1 *! e Government of Bombay also forwarded two letters from M 
Sinclair C.S., Assistant C< " ~ ' ‘ 

on the possible development 


F. Sinclair C.S., Assistant Collector, Kolaba, containing his observations 
sible development of the Drodnction nf flnvin tW P™*;, 


on the possible development of the production of flax in that Presidency 
and the preparation of the fibre. In acknowledging the receipt of these 
letters, which .»re given bdow, the Government of India expressed a hope 
that His Excellency the Governor in Council might find it practicable to 
extend some encouragement to Mr. Sinclair in carrying out the experiments 
he proposed to undertake.” 1 1 

1 he following passages from Mr. Sinclair’s letter are nf considerable 
interest, and may, therefore, be reproduced here : —" Hie flax plant (Linum 
usitatissimum) is very largely cultivated in Khandesh, and also, I believe, 
in IS asik and Nuggur. The linseed alone is used ; the fibre, which is 
useless as fodder, is thrown away. It is obvious that, since it pays to cnl- 
tivate the crop for the sake of the seed alone, a very small success in 
utilising the fibre now wasted would be profitable. 1 may remark ali,er 
that hemp also is much cultivated here without regard to the fibre; but 
I hat o! our Indian variety ha - be. n, I believe, proved by experiment to be 
of little value. The contrary, I think, is the case with the flax The plant 
is short and branchy, unlike the long single stem of that raised in Europe 
from seed chiefly furnished by Russia and Belgium. (Ireland produces 
no linseed ; England little for agricultural purposes, the climate being un¬ 
favourable.) I he Indian flax, therefore, is what cotton merchants call 
short in staple; but it is not deficient in tenacity, and would be worth, if 
properly prepared, at least £25 per con in the Irish market. The present 
lowest price is £35 to £40 per ton, so 1 have allowed a good margin. 

- it may be worth while to describe the Irish process of preparing* &ax. 
i he plant is pulled up by the roots when the seed is nearly 
in water for some time,', and then rolled ’ 
it is next scutched, t.e. t submitted 


to 


„ ripe, steeped 
r beaten to break up the pith, 
an action like that of loosely-setl 
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scissor-blades, whereby the fibre is cleared of the broken refuse, called 
* shoves* It is now ‘flax/ and ready for the market, where it is pur¬ 
chased by the spinners. These, by processes which i need not describe, 
convert the finer sorts into * line * for the manufacture of cloth, and the 
coarser into ‘tow,’ which is made up into cordage and sacking, lo the 
latter class the fibre now producible in this Presidency would belong. ^ 

“ The object which 1 have in view is the production of coarse ‘ flax/ 
ie., the article ‘scutched/ and ready for the manufacture of tow. We 
require, first, water ; secondly, the means of breaking and scutching. 
These operations are performed by steam, water, or hand-power. The 
very transformation which l wish to effect, vie., that of the production of 
linseed alone into a combined trade in linseed and flax of inferior quality 
(for it has not been found possible as yet to save the seed, when the plant 
is plucked early to secure the finest fibre), is now going on in parts of 
England by means of small sets of machinery, which cost about £ 2.000 
to set up there, and could hardly, I suppose, be brought into operation here 
under a cost of R.4.0,000. But, after a careful enquiry into the history 
of the attempt made to set up a flax trade in the Panjab, 1 am decidedly 
of opinion that the use of extensive machinery is in our case to be 
avoided. 

“ In the Panjab, first-rate machinery, skilled labour, and Riga seed were 
imported. The article produced was at the top of the market, but the 
production was insufficient to keep the machinery going. The Belfast 
men got tired of waiting for profits, and the Government of advancing 
subsidies; the chief manager died, I think, and the whole concern rotted 
away, after a fashion not unfortunately outside of our own experience in 
industrial enterprise. The matter had been pushed too fast, and without 
regard to the caution of the rayat in venturing upon any new thing before 
he feels the ground firm under his feet. 

“ Upon understanding these things, I turned my attention during my 
leave, which was spent in the flax districts of Ulster, to the process of 
hand-beating and hand-scutching These are chiefly performed by 
women; the former with the ‘ beetle ’ used in cookery (which would te 
efficiently re placed by its Indian representative, the mnsal or rice-pestle), 
and sometimes, where horse power is available, the flax is rolled in a 
machine exactly like our Indian chunamchakar or lime-mill. The hand- 
scutching is done with tools that any village carpenter could make out of 
a two-dozen claret case, and so small that l brought the most important 
out with me in my portmanteau. The fibre, however, is inferior to that 
which is machine scutched. 

“I am certain that at a slight expense in tuition the rayats could be taught 
to use these tools and prepare an article saleable in Belfast and Dundee at 
remunerative prices ; and that when at the end of a few years the trade 
had taken root, the time would come for the importation of seed and the 
erection of machinery, which cmild in many cases be set up in the cotton¬ 
ginning mills already in existence. No steam machinery is better fitted 
for use in India, because scutchers can ‘fire up with shoves , * i.e ., depend 
chiefly upon their own refuse for (uel. I should add that they are more in 
dan_ r :r from fire than most other trades, and can seldom effect an in- 


I suraneu. 

•• The process of production would be shortly as follows : After pulling, 
the flax would he rippled, i.e., stripped of its seed by hand or by pulline it 
through a ‘ rippling comb, 1 which consists of a set of iron teeth set upright 
in a block. The seed would then be laid out to finish ripening, and the 
‘ reed ' or stalk stacked till the monsoon (flax is a rabi or cold-weather 
1 crop), when it would be steeped with proper precaution against the pollu- 
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tion of rivers by the poisonous * flax broth,’ broken and scutched by the CULTIVA- 
eultivators’ wives, and pressed or half-pressed, like cotton, for export to 
Belfast or Dundee, from both of which places I have valuable assurances Bombay, 
of interest in the matter. 

“ At present the flax supply is diminishing in Ireland, from the high price j 
of labour and the rapid conversion of arable land into pasture, which is the 
main feature in the phase of agricultural progress through which that 
country is now passing. I have the high authority of M. Emile de Laveleye 
for the fact that the former cause is producing a similar effect in Flanders. 

Of Holland I do not know. Russia produces much fair flax ; Egypt some 
very bad and some very good. I am promised details with regard to the 
last-named country, and shall in the meantime be glad to answer any 
reference Government may please to make upon the subject, and to put 
my information and materials at the disposal of any officer who may feel 
inclined to take the matter up. I should propose the despatch of samples 
of this year’s crop to England for examination, and the engagement of 
hands to teach the scutching for a couple of years.” 

Mr. Sinclair’s further letter ran thus:—“The technical vocabulary of 
the flax trade is as follows :— 

“ Flax ” means, firstly, the whole crop; secondly, the fibre after it has 
been scutched, in which state the spinners buy it. 

“ Linseed ” or “ seed, ”—the seed. 

“ Reed, ”—the stalk, of which the fibre is the outer part. 

<f Rippling, ”—the separation of the seed from the reed. 

“ Scutching, ”—the separation of the fibre from the pith. 

“ Breaking,” “rolling,” or “ beating ” is the operation of preparing the 
flax for scutching which is done either by mere pounding or by passing 
between rollers at a high pressure. 

“ ‘Shoves * are the broken refuse of pith and bad fibre which remains i 
after scutching. In Ireland this refuse is generally used as fuel; but the 
Dundee men work it up into sacking, and it is also much used in making 
roofing-felt. 

Ketting’ is the steeping of the flax in water to facilitate the separa¬ 
tion of fibre from pith. 

“ ’ Beets ’ are the bundles or sheaves in which flax is tred up for the 
retting. 

“‘Scutching handle 5 is a wooden tool about 28 inches long, 4 inches 
wide, and 1 lb in weight. It is bevelled off at the edge 

“ ‘ Scutching-block, *—a plank set up on edge and so bevelled above as 
to correspond to the scutching-handle. It is nailed to a block, stool, or 
table, to keep it steady. The bundle of broken flax is held in the left 
hand over its edge, and turned and exposed to sharp drawing cuts of the 
scutching-handle, which separate shoves from the fibre. The bevelled 
edges of the block and handle fere turned away from each other during 
this operation, 

44 So effective are these simple instruments that those worked by steam 
differ from them very little in shape or application 

“ I would suggest that the model farms might, if they conveniently can, 1 
send in 1 ach six samples of lib a piece, . three of untouched straw and ' 
three of flax cleaned, the best way they can. A chattifnl of any water 1 
(not containing lime in solution) would steep 3th of flax very easily. A 
few blows of a rice-pounder, or passing it \ rider a c/jiiwntw-mill or garden- 1 
roller, would break it, and some primitive attempt might be made at 
scutching so small a quantity. If the model farms think they cannot ' 
manage it, and will send me the flax, I will try it. The test of sufficient 
steeping is a green slime which comes off easily between finger and thumb; 
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that of sufficient dryness after steeping is the * bowing 5 off the fibre, i.e., 
its beginning to separate from the reed and form loops or bights along it. 
It is then ready to break and scutch. * 

e * If we had these samples, they could be examined by proper authorities, 
and some estimate (though very rough) might be formed of the improv- 
ability of the native crop. Any particulars as to the average yield per 
acre of seed would be valuable, as tending to show what effect the importa¬ 
tion of seed might have upon the oil trade. 

“ l can, if these views meet with concurrence, at any time furnish the 
addresses of firms who will be glad to examine samples, or answer any 
further reference that may occur to Government or to any officer concerned. 1 


IN MADRAS. 
28 


IN MYSORE. 


VII. —MADRAS. 

The Government of Madras submitted a copy of its proceedings, con¬ 
taining the information supplied by the Board of Revenue of that Presi¬ 
dency which had been compiled from the reports of the district officer, 
under its control. In these proceedings morespace is devoted to ganja 
or hemp, and sunn (Crotalaria), than to Flax. That portion of the com¬ 
munication which concerns flax is given below- :— 

“ This plant is not cultivated in any of the following districts :—Vizaga- 
patam, Nellore, Madras, Tanjore, Trichinopoly, Salem, South Kanara, and 
the Nilghiris, and is not mentioned in the reports from Coimbatore and 
Tinnevelly. It is grown most extensively in Bellary and the Kistna (total 
10,500 acres). Linsecd-oil is extracted from the seed and used by painters 
as well as medicinally; the seed, not the oil, is also exported to England. 
The plant is not used for its fibre, but the leaves when young are used in 
curries.” 

In Vol. IX. of the Journal of the Agri.-Horticultural Society of India 
(pp. 321 to 335) Dr. John Mayer, Professor of Chemistry in Madras, 
during 1856, contributed an analysis of the mineral constituents of the Flax 
plant, and of the soils on which the plant had been grown. The analysis 
had been worked out by himself and the late Professor D. S. Brazier 
of Aberdeen. As the results obtained by these chemists are frequently 
quoted, the reader is referred to the original article in the volume cited 
above. 

VIII. —MYSORE. 


29 The Chief Commissioner of .Mysore furnished the Government of India 

1 with a report prepared by Colonel Boddam, in whose opinion no part 
of the Mysore plateau was suited for growing flax, either for fibre or 
linseed-oil, because it required a colder climate and more copious dews 
I to br»ng it on than they have in Mysore. He also stated that he had not 
j seen nisi grown anywhere south of Nagpur;* that there it was sown at 
the beginning of the cold season (about November), in fields, at the same 
time as the wheat crop, on rich black cotton-soil; ancl that slight showers, 
which usually fall in that locality in November, start the crop, which is 
fostered by the heavy dews of that part of the country, while the cold is 
greater than in Mysore He also observed that heavy rains ruin the crop, 
stripping off all the delicate leaves; he then continued, — ** Knowing the 
value of linseed-oil for cattle fodder, I tried some two years ago in my gar¬ 
den ; in the rains the leaves w r ere stripped off, and the plants perished ; in 
1 the cold weather it grew stunted, and, after giving a few flowers, died pre¬ 
maturely.” Colonel Boddam concluded by suggesting that if an experi¬ 
ment were to be undertaken at the Lall Bagh, the seed should not be sown 


* Nevertheless jt is grown in Madras Districts, a good way south of N vg-pur, 
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before the middle of November, to avoid the heavy rain usual in October 
and early in November. 

IX.—BURMA. 

“ 1 he Chief Commissioner of Burma reported that there was practically 
no flax cultivation in that province, but that it was grown to a very small 
extent here and there for the seed, and to a larger extent in Upper 
Burma, l ie asked for seed, so that he might be able to endeavour to 
introduce the cultivation of the plant into the province. 

“ Twelve maunds of good selected seed, purchased through Messrs. 
Moran & Co., were sent to him on the 6th instant, and it was suggested (.hat 
he should try the experiment in four different localities, an acre being culti¬ 
vated in each ; that the ground should be selected at once, and propcrlx 
prepared for the reception of the seed before the commencement of the 
sowing season, care being taken that the cultivation be conducted under 
such ordinarily favourable conditions as attend the growth of a crop by a 
cultivator interested in its success. He was also asked to note the cost of 
cultivation, and to submit a full report of the results of the experiment in 
due course. 

“ A pound of flaxseed imported from Melbourne was obtained from the 
Agricultural and Horticultural Society of India, and was also sent to the 
Chief Commissioner for trial in the garden of the local Society or in some 
other suitable locality,the proceeds of the cultivation being compared with 
that of the indigenous seed.” The results of the experiments earned out 
in accordance with the above arrangements, are noted below. 

Two bags of the seed were sown at Zanganung in May 1S75 by Mr. | 
Hernandez, of the Burma Company, but resulted in a complete failure ow-'j 
ing to the lateness of the sowing on a soil insufficiently prepared. 

In Thayctmyo the experiment was entrusted to Surgeon-Major , 
Lamprey, of Her Majesty’s 67th Regiment. The seed, which was reported ! 
by him to be of a very fine quality, with a large and sound grain. , 
reached him in September 1874 ; but owing to the unusually high rise of , 
the river Irrawaddy in the month of October, and its late subsidence, it was 
not possible to sow it before the close of December, when the soil of the bed j 
of the river was capable of being ploughed. The seed was sown over an ! 
area of one acre, and after six days had elapsed germination was apparent | 
At first its growth was promising, but subsequently the growth seemed to j 
be arrested, and the plant did not obtain a greater length than 14 inches, i 
including the root fibres. It began to seed two months after sowing. : 
The yield was not in proportion to the quantity sown, as it was barely 1 
in excess of that. Dr. Lamprey was of opinion that the seed would yield 
good oil, and stated that from a trial made in the hospital it was shewn 
to be equally good, if not superior, to the linseed generally suppiied by 
the Medical Stores. He was unable to obtain fibre from the plant, as the | 
fibre w as barely traceable and the inner portion oi the tern was hard and | 
woody in texture. In his opinion the conditions of the soil and climate did j 
not seem suitable f* r the cultivation of the plant in the Thavetniyo district. ! 
One great obstacle to its cultivation was tL ^ growth of gr^ss {Kaing) % and 
on that account Dr. Lamprey strongly recommended the importation of 
English agricultural implements to ensure good results with experimental | 
cultivations in the province. 

In the AtnhjBf • no $u< cultivation of the flax. I 

The plant after growing to a certain height withered, but it was affirmed that | 
the lateness of "the season in which it was sown formed an obstacle to its j 
growth. In Tavov also the experiment was unsuccessful, the climate being 
considered unsuiiaole for the description of flax. Similar unfavourable 
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results attended the experiments at Meday. Kama, and Mindoon, and at 
the jail at Thayetmyo The attempts to cultivate the seed all failed. 

In the Shwegyeen district the seed was apparently sown with a crop of 
wheat. The plants from this sowing were reported by the Agri.-Horticultural 
Society of Rangoon (to whom dried specimens were sent) to have been of a 
fair average height and to have seeded plentifully. 

A more satisfactory result was obtained by Captain Poole, the Assist¬ 
ant Commissioner of Myanoung. “ Of a bag containing toolb, half the 
quantity was sown in the jail garden, there being no room for more. Four 
pieces of ground were selected, aggregating nearly one-twelfth of an acre, 
which had been previously well dug up and manured for the cultivation of 
vegetables. The four plots did not differ much in situation, except that 
one was a little lower than the others, and therefore more constantly under 
water during the rains. It was observed that the plants came up more 
quickly on this spot and that they looked stronger and better than the rest. 
The wnole of the jail garden was ricn clay ; it was very fertile and an abun¬ 
dant supply of vegetables had been produced for many years. The site 
selected was apparently as favourable to the growth of flax as could have 
been chosen. The first sowing was on the ist October 1S74, the plants 
came above ground in ten days. A second sowing took place on‘the 
16th, the plant appearing in five days. This was on the low ground before 
alluded to. 

“In January the flax flowered, and in March 1875 ^ ie plants were gathered. 
About 220 lb of seed were obtained and kept for subsequent sowing and 
for distribution to cultivators. There was unfortunately no one connected 
with the jail who had any experience in the preparation of the fibre, and 
consequently the Burmese method was adopted. The stalks were steeped 
in the river for five or six days and then taken out and dried, the fibre was 
then pulled off by the hand" until nothing but the stalk remained. The 
gross quantity of the fibre obtained was about 30ft) in weight: it was 
beaten out with a wooden “ lutel ** as in Ireland, and an attempt was made 
to spin some of it into thread, which failed. A small portion was made 
into rope and some also forwarded to the Rangoon Jail. Captain Poole 
strongly recommended more extensive cultivation of the fibre, as, in his 
Opinion, the greater portion of the land in the province was suitable to 
its cultivation. He was also of opinion that there is nothing to prevent 
superseding the comparatively valueless production of crops known in the 
Burma revenue nomenclature as miscellaneous or pint cultivation. The 
enhanced value of the produce of the land would, he thought, amply justify 
an increase of the revenue on such lands/* Whether Captain Poole’s sug¬ 
gestion was ever carried out and was attended with the success he antici¬ 
pated, the writer, from the imperfect data 1-efore him, is unable to say. 

The pound of Melbourne seed, which was sent to the branch ■ 1 the Agri.- 
Horticuitural Society at Rangoon for experimental trial, was sown in Nov¬ 
ember ; the plants came up but sparsely, and had scarcely grown a foot in 
height before they came into blossom and began quickly to perish—being 
scorched up under a November’s sun. In Dt-cemher five or six beds were 
planted with the Bengal seed which did better, and although net a success, 
since the pl ants did not grow above a foot in height, when they all flowered, 
the experiment was not altogether a failure, a; a quantity of seed was 
gathered from the crop. Mr. Hardinge, the Honorary Secretary of the 

diffeience between the 


not the 


slightest 


Society, mentioned that there was 
plants raised from Bengal and Melbourne seed ; that apparently the climate 
of Rangoon, when even at its coldest, was not favourable to the growth of 
the flax- plant with success, but that a here greater cold is experienced, 
it would probably thrive better. 
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X.—BENGAL. 

The proceedings of the Honourable the East India Company (to which 
reference has already been made) contain the financial and other results 
o the two experiments made at the close of the last and during'' the first 
two decades of the present century, with the object of introducing Flax 
culti\ ation into Bengal. These show that the attempt to introduce Bassorah 
rlax into Bengal and the North-Western Provinces failed. It appears 
from the correspondence that Arabian Flax cultivators were brought from 
Bassorah and flax seed was imported thence, but the final conclusion 
arrived at was that the soil of India was generally unfit for the cultivation 
° j Y< X and 1 Arabian method of dressing the fibre by ‘‘beating” 

and “ scratching ” was so very tedious when compared v fth that used 
in England by “ breaking” and “ swingling” that if the cultivation were 
ever introduced in India on an extensive scale there was no doubt that the 
latter method of dressing should be adopted. The passages quoted above 
(pp. 11-24) from Royle’s Fibrous Plants of In Ha, exhibit the success or 
failure that attended the efforts (mostly of private individuals and mercantile 
arms i, which were made to continue the efforts at establishing the new' 
JjSjf/ 1 dovvn to about tb e year 1843. Some thirty years later Mr. 

11V j re ? or f °. nce m . ore reopened the enquiry, and “the information 
collated on the basis of his essay has been briefly reviewed in the provincial 
notes above. Apparently Bengal contributed nothing further than Mr. 

yiys high expectations, and the subject may be said to have once 
more lapsed into obscurity. 

o -i!!? following references to the publications of the Agri.-Horticultural 
C,tc ? as having a bearing on Bengal:—Vol. I. (1842), 

* o 93 * r. Deneet s ** Practical information on the best mode of cultivat- 
evmr;m X f. in ” ( see P- 16 above); the details of the Chittagong 

nwLTa' tS, , V °' II,% . p P; 2 75-28i ; the Monghvr experiments, Vol. III. 
(Proceedmgshp 49 ; in Vol. VI.(New Scries, 1878), p. vii.Mr. R. Macal- 
r reported despatch of samples of Flax grown in Mr. Lethbridge’s ln- 

Mr°M frifrT at c°, tter \ n TirIlo °t. High expectations were entertained by 
. ' ... aca Jhsier ot the advantages of a combined Flax and Linseed cultiva- 
ion it undertaken by the planters who have the means of sowing good seed 
tmck, so as to encourage the formation of fibre as well as seed. The 
Secretary of the Society in commenting on Mr. Macallister’s samples 
reviewed all the papers that had appeared on thr subject, and then added : I 
i\°ne of these numerous experiments resulted successfully in a comma- ! 
cial point of view, though the produce was, in many instances, favourably [ 
reported on, as it could not apparently compete in the home market \\iih 1 
tlie produce of Europe. Flax, ioi fibre, cannot, it is feared, be profitably 
grown in l ower Bengal; now, however, that a local demand has arisen 1 
tor it, and the attention of indigo planters and others has berm attracted 
to its cultivation and preparation, there is a fair prospect of success attend- 
lng the renewed endeavours that are being made tor the growth, for its 
fibre, in upper Bengal, of this useful and valuable product.” 

Shottly after the date of the above correspondence in the Agri.-Horti¬ 
cultural Society’s Journal Mr. Macallister published < 1877 j a not. <>n Max 
cultivation, in India, from which the following passages may be extracted 
as conveying the new facts or suggestions which Mr. Macallister offers, 
and which, perhaps, have not Ken sufficiently urged in the above review 
of past literature of Indian Flax : — 

I he common l.nseed stalk of this country, which is usually thrown 
aside as useless by cultivators after they have extracted the seeds, although 
short in fibre in consequence of thin plai ting and poor Soil, can be made 
available for a fairly good class of fibre, if the stalk can be got out of the 
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producer’s hands before the exposure to the sun and hot winds has spoiled 
it. In the Mississippi and Missouri valleys of America, large quantities 
of linseed (flax seed) are annually planted with a view to utilise both seed 
and fibre, and both are utilised to the tullest extent with much profit to the 
planter. The quantity of seed put into the ground is about treble that in 
Bengal, consequently they not only get a good fibre, but obtain a better 
yield in seed. Machines patented by F. A. Smith, Esq., of the Missouri 
Flax Works, High Point, Moniteem Co., Missouri, U. S. A., are used for 
threshing out the seed. Where labour is high, as in America, these ma¬ 
chines are indispensable; here, with the cheap labour of the* country, the 
usual method of threshing rice, not the bullock tramp , because that spoils 
the fibre , but the usual threshing by hand over a log of wood, or a stone, 
is the best. The fibre produced from native-grown linseed, although 
much inferior in quality to that grown, especially with reference to fibre, is 
nevertheless a fair substitute for Russian tow for all sorts of coarse goods, 
and if carefully worked out will fetch in the London market from £25 to 
£35 P er ton according to quality. 

“ Good Russian Riga flax is now worth in the Calcutta market about 
R550 per ton, or R20 per Bengal maund. Indian flax can be produced 
nearly, if not quite, as good as Russian, and much cheaper ; so that if, as 
I believe, numerous indigo planters are prepared to try a few acres, speci¬ 
ally grown on prepared lands, and worked out with a view to better quality, 
as also to utilise their ryot’s productions for the coarser quality, we are 
likely to get a long way on the road to success without much delay, and 
eventually to enrich the agricultural resources of the country to an import¬ 
ant extent. Indigo planters especially would benefit by adopting flax 
raising as an auxiliary to indigo, as there need be no great outlay ; they 
have engines, vats, and buildings ; they have generally at their command 
the raw material, and can grow it for fine qualities; and what is of more 
advantage than all, the manufacture .of this fibre serves at a season when 
they have little else to do. 

“ 1 have written the above rough remarks with a view to convey to 
others who are desirous to benefit by it such knowledge as l have gained 
from considerable experience, both in America and India. I have found 
in experiments, carried on at Dinapore during the past season, that Indian 
linseed straw grown by the native cultivators is rich in fibre, but, owing to 
the mode of growing that fibre, is harsh, and that when planted thickly 
and grown for fibre only, the fibre is almost equal to Rr : sian. Cultivators 
who wish to make the most out of their labour would do well to plant double 
the usual quantity of seed to the acre, gather the stalk when the seed in 
the boils is ripe or the bolls have turned brown, thresh out the seed after 
two days’ sun, and immediately immerse the stalks in water and follow the 
process above stated. Thus, they will utilise the seed, and get a fibre 
: useful to tire miils, both here and in England, for making canvas for ships’ 

sails, tarpaulins, &c., for which there is a large demand. The Rustotnjee 
Twine and Canvas Factory at Ghoosery, near Calcutta, have this season 
j manufactured from imported flax more than 31x5,000 yards of sail and pau- 
lin cloth, for which purpose this fibre \ould serve admirably. Producers 
will now find a market for their productions here in India.” 

No further reports have been published regarding the Tirhoot proposals 
of a combination of Indigo Flax cultivation—the most recently awakened 
interest in Flax—and it is feared, that, like all the other hopes and 

expectations raised during the pa a seventy, eighty, or hundred years, the 
| subject has lapsed, once more, into the oblivion, from which, spasmodically, 
1 it has been rescued, through a consideration of the millions of pounds sterling 
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which it is thought are annually lost owing to the people of India neglect¬ 
ing to utilise the stems of their linseed crops. 


Paper Material. 

It has recently been urged by the European Press that linseed cultiva¬ 
tion has many advantages to the English and Scottish farmers. That 
although it is known to be an exhausting crop and hence is barred by many ; 
leases, an effort should be made to overthrow these objections through man- | 
uring. The reasons for this recommendation are, that the seed would give 
a fair return which, if combined with the proceeds of the sale of the up¬ 
rooted stems (after being dried by stacking on the field like corn) would 
make the crop highly remunerative. These dried stems, it is urged, would, 
afford one of the nest of paper materials. They would require no prepara¬ 
tion, as fibre and wood could be pulped together. It is further pointed out 
that fowls fatten or lay marvellously if allowed to stray over a linseed field 
and they do little or no harm; while, according to the Russian peasant’s 
experience, a certain percentage of linseed or linseed-cake given to cattle is < 
the best food-material for causing a prolonged yield of very superior butter- 
yielding milk. Cattle so fed afford also the finest known manure, so that 
if this be applied to the field, the injury caused by the crop is more than ■ 
compensated for by the numerous advantages to be obtained from a limited 
linseed cultivation on each farm. 

The idea of utilising the Indian Flax stems as a paper material has more 
than once before been urged. With Esparto and other valuable grasses at 
their present cheap price, it is admitted, however, that the paper-maker'can- 
noi afford to pay for a fibre that requires to be prepared before being thrown 
into his vats. He can thus purchase the jute cuttings and ends, also old bags,' 
t opes, and rags, but cannot afford to purchase new jute fibre, though jute is 
the cheapest of all fibres. But in the case of flax stems, as above recom¬ 
mended, no previous preparation is considered necessary. The objection urged 
by the native cultivators that a fibre-yielding linseed affords them an inferior 
oil goes for nothing, i hey are also not called upon to pluck the crop at a 
season more favourable to the fibre than the oil. They are not called upon 
to take measures to prevent the fibre being injured by exposure to the sun, 
nor are they required to learn a new industry, that of crudely separating 
the fibre from the flax stems. They are simplv asked to dry thbse stems 
and sell them thus to the p^per-maker rather than burn them as manure. 
Everything would thus seem to point to paper-making as the best channel 
of utilisation for the Indian linseed waste stems. But the linseed fields of 
India are. as a rule, far removed from the paper mills. The means of con¬ 
verting such stems into paper are peculiar, and a mill would probably have 
to be specially arranged before it could use linseed stems. Ard if this'be so, 
most paper-makers would require some guarantee that the material would 
be forthcoming in sufficient quantity and at a sufficiently low rate. If it had 
to be- carried by railway, for any distance, it would very likely be rendered | 
thereby too expensive for the paper-maker and it would cert.iinly never pay 
to export the Indian crude stems to Europe as a paper material. 

Separation and Preparation of Flax. 
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It seems unnecessary to deal with this subject in a separate section. Separation. 
Flax can hardly be said to be produoxl in India, and the best methods 33 
ot cultivating the plant, the seasons of sowing and reaping, and everv do I 
tail of the manipulation of separating and preparing the fibre lot- the 
market, have alrcadv been dealt with in the pages above (ret pp. 16, ^ 1 ; 

34 . 40 - 44 . and 47 * 5 ° )• Detailed information regarding the machinery ! 
employed in Europe, both in cleaning the fibre and in weaving it, will be 
found in Spans' Encyclopedia. The special report drawn up by the Royal I 
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Society for the Promotion and Improvement of the Growth of Flax in 
Ireland, gives details of cultivation and manufacture. This will be found 
in Vol. iX., Jour. Agri.-Hort. Soc . India (Old Series), p. 6 o. In that 
volume also the Secretary of the Society published a series of most valuable 
papers on flax culture and manufacture, thus bringing together a mass of 
material which should be carefully considered by persons who may desire 
to once more renew the enterprise of flax culture in India. 

LINSEED. 

The seed obtained from the cultivated plant — Linum usitatissimum—is 
known as Linseed or Flax-seed, the expressed oil as Linseed oil, and the 
cake as Linseed-cake. The history of the cultivation of Linseed in India 
has already been alluded to briefly, so that it but remains to bring together ir, 
this place such information as is available on the provincial cultivation and 
utilisation of the crop. The writer is, however, conscious that the material 
at his disposal is of so meagre a character that all he can hope to do is to 
indicate the plan upon which future facts might be collated by exhibiting 
the various headings into which the subject might be divided. The passages 
quoted (from a wide series of publications) manifest more than anything 
else the imperfect and disjointed state of the information that exists in 
India on this, one of our most important crops. 

Races or Forms of Linseed. 

To a certain extent the cultivation of Linseed has already been indicated 
by some of the remarks regarding Flax. The object being to promote 
flowering, not the production of long, straight, fibre-yielding twigs, the seed 
is sown much thinner than is generally the case in Kuropean flax cultiva¬ 
tion. The result of this has been to develop several well-marked racks, 
all of which possess one character in common, namely, the formation of a 
short, much-branched stem. Nothing definite, however, can be written re¬ 
garding the forms of Linseed grown in India, since they have not been 
carefully worked out by botanists; but there are two important kinds, 
white-seeded and red-seeded, and within each of these divisions there appears 
to exist two forms, “ bold ” and “ small,” commercial terms that denote 
the character of the seed. The latter kind may, to some extent, be merely 
a consequence of imperfect cultivation, or of season of collection. The 
subject is too little understood, however, to allow' of any definite infei cnees 
being drawn, but the white and red-seeded races seem perfectly distinct. 
It would, in fact, apoear undeniable that a crop which has been cultivated 
for several centuries (it historic evidence be accepted), under the most 
diverse conditions of climate and soil, must have by now developed widely 
different races. And if this be so, it may safely be added that until the 
characters of these races have been established, it w'ould be hopeless to 
expect the industry to divert at command from linseed to flax production. 
We must first establish the local influences and their effects upon the exist¬ 
ing crop, and know, too, whether that crop manifests a favourable tendency 
to fibre formation, before the recommendation be offered that thick sowings 
should he made with the object cf obtaining combined flax and linseed. 
This seems to have been the keynote of past failures Foreign seed was 
forced on the cultivators—seed that often failed to grow at all, in certain of 
the districts in which it was arbitrarily sown, or which, where it did ger¬ 
minate, \ elded a slightly better fibre but worse oil than the local stock. 
Disappointment, followed in time by antipathy against the new crop, was 
the not unnatural consequence. It would seem that to make flax cultiva¬ 
tion gain a hold on the people of India, it must at first be a bye-product 
to seed cultivation. If the difficulties of locally cleaning the fibre, or of 
transit from the fields to cleaning mills, were once overcome, and it was 
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found that the waste stems yielded a certain return, there would then be 
no difficulty in inducing the people to sow thicker in order to ensure both 
crops. In time they might be even educated to cultivate flax only, but at 
present failure is certain to follow any experiment that has professedly for 
its object the cultivation of flax and not of linseed. It would thus seem 
the natural course to thoroughly investigate the nature of the Indian races 
of Linum with the object of discovering those that manifest a tendency to¬ 
wards fibre production. With thick sowing and careful cultivation such 
forms might even be educated to produce both crops, and in this way a 
modified flax production might gradually be inculcated into Indian agri¬ 
culture Spasmodic efforts to acclimatise highly prized European and 
Australian forms of flax are certain to have the same fate as the experi¬ 
ments already made. 1'he path most likely to lead to success in the 
case of this staple of our trade, as with all the products of India, would 
seem to be careful study and selection of the indigenous stock. 

The following jottings regarding the red and white-seeded forms may 
prove useful. 

Red Linseed. —There are several forms of this recognised in the 
trade, and these are apparently caused by soil or methods of cultivation. 
The season at which the seed is collected and the freedom of the plant 
from blight has much to say to its character, far more perhaps than the 
existence of distinct races, but, as already stated of this subject, we possess 
no definite knowledge. It is, however, admitted by most writers that the 
seed of one part of India is richer in oil than that of another, and it, there¬ 
fore, seems probable that the drying property is equally variable. 

White Linseed. —The earliest detailed notices of tins form occur in the 
Journals of the Agri.-Hoticnltn \> al Society of India. Thus, in 1844, Colo¬ 
nel J. B. Ouseley sent a sample to the Society from the Nerbudda Valley. 
This was examined and reported on by Henry Mornay ( Vol . III., Selections, 
g 8 ) who wrote, “This beautiful seed is larger and plumper thin the finest red 
seed, besides which the shell or outer cuticle is much thinner, which is very 
beneficial.” It gave weight for weight fully 2 per cent, more oil and yielded 
its oil much more easily, while the cake was far softer and sweeter than that 
produced from the red seed. In a subsequent letter Colonel Ouseley returns 
to the subject (p. 249),and shows its relative value in 1835 to 1844 compared 
with wheat and gram. It then fetched the same price as the best qualities 
of wheat, and was one rupee more expensive than the red, per mani (about 5 
maunds, 16 seers). Colonel Ouseley then concludes as follows: “White 
linseed is exported towards Bombay, and is to be found at Jubbulpore; 
but I understand none grows north of Kewah; from inhabitants of Oudh 
now here, I am informed it is unknown in that territory ; it forms an article 
of trade south of the Nerbudda and is in great demand. ” Mr. H. Cope 
of Amritsar wrote in 1838 (see Jour. Agri.-llort. Soc ., India , XProceed - 
mgs (Old Scries ), Ixxxviii) of the white seeded flax:—“If I remember 
right it w’as you who told me that the Jubbulpore white linseed became 
brown again on sowing in other parts of India, showing that the white 
was a more local variety. In order to test the accuracy of what I be¬ 
lieved was only a surmise on your part, I obtained a small quantity of 
mixed white and brown seed, carefully separa'ed the white, sowed it myself, 
and have to inform you that so many of the flowers, which will of course 
produce brown seed, arc blue, that I have no doubt these, which are white 
this year, will be blue next, and produce brown seeds, the whole returning 
to their primitive habit. ” 

Diseases of Linseed. 

Various reports, here placed under contribution, will be found to allude 
-to the pre ariousness of this crop. It is liable to injury from severe rain 
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or excessive drought, but its greatest enemy is a parasitic fungus which 
causes great havoc, according to some writers often diminishing the crop 
by 50 per cent. The early literature of this disease is extremely inter¬ 
esting. Much was written of it in 1S29 and the few succeeding years, but a 
gap of half a century has then to be passed over, until in modern official 
literature its ravages are deplored, but little or no attempt made to investi¬ 
gate us cause, or to discover the means by which to avert the ruin it periodi¬ 
cally causes. In 1S29, Major Sleeman, Agent in the Nerbudda territories, 
reported the calamity that had befallen the people in the form of a disease 
that had attacked the a 1 st crop first, then the wheat. He attributed this to 
a minute insect which penetrated the stem and absorbed the nourishment of 
the plant, thus ruining the crop. His report, aco mpanied with specimens, 
was submitted to Dr. W. Carey, who affirmed that the injury was really 
caused by a fungus like the wheat blight of if urope (then attracting atten¬ 
tion and supposed to be caused by a fungus that passed from the barberry 
to the wheat). On obtaining this explanation Major Sleeman wrote: “ The 
whole of the phenomena observed and described by me, seem now as re¬ 
concilable with the supposition of the growth of a parasitic plant as with that 
ot an insect; for it is only a fungus instead of an insect feeding upon the 
sap, and when I discovered that the blight had first made its appearance 
Iasi year in some fields of a l si (linseed), 1 began to believe, that the insects 
had seen might be rather the effect than the cause of the calamity, and 
collected to feed upon these very minute but destructive mushrooms. I 
gave orders accordingly that the cultivators should in every villao-e be re¬ 
commended to watch their fields carefully and remove every*blade of wheat 
or other plant the moment any red spots should be discovered upon it, as the 
only means in their power to preserve the rest 1 

• m 2 ? rC f u ffrOUnd 1 found that P arts of field 

m ti e neighbourhood had begun to be affected, and that on some the 
plants were so lately covered with pale red spots as to appear to have alto- 

fnclo^d l«,i • y0U , WlU P crceivt ; by the samples forwarded with 

enclosed letUT ; and as the only means we have of preventing- the dissemi- 

d thw disease over the wheat crops seems to be the removal of the 
°‘ s immediately, wherever .t is discovered to be affected, I have thought it 
to be my duly to give orders to this effect. But orders would be unavailable, 
were ' not to promise that the cultivators of these ./s/fields should receive 
a remission n rent upon the lands from which the crops fftay be 
since the blight injures but little the seeds already formed in the aht and 
does not appear till some few seeds upon each plant are formed, Sec." “ I 
have therefore, promised that a remission shall be granted for all lands from 
which the alsi shall be removed in pursuance of tliis order.” 

Continuing his review of observations extending over two or three sea¬ 
sons, Major Sleeman wrote : 1 now lind that the alsC was last year alVct- 

cil bjr the disease as generally and still more early than the wheat, and that 
i corr.iuOiily is so; and ns it may be more subject to it, and is generally 
sown er, her among the wheat or around the borders of most wheat fields, it 
be, »f not altogether the source of the disease, the means of increasing 
ancl extending it. And as the cultivators can very easily substitute another 
op for it, it m iy be worth while to consider whether it might not he cx- 
pwliciit to prohibit the cultivation ot this grain for a year or two.” I ater 
«t. no makes the observation : - At present not a leaf nr a stalk of the wheat 
i- alkcted, though close to patches of alsi entir. 'v covered with the disease • 

I ') a l hi tint 1 e it fifi I* a A 41 / / . . * : I t i , , . , 1 


fiiint' ts of acted till one or more of the seeds have 


formed upon it. The wind has for some days blown" fr 
and since it began to do so, the blight has appeared ” on 1 
At the time at which Major Sleeman wrote, the life 
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blight was, even in Europe, a matter of speculation, so that it is not sur¬ 
prising that Major Sleeman made the mistake of supposing that in India 
it came to wheat from the linseed. We have long since known that this is 
impossible, and that Government and the people were alike deprived of reve¬ 
nue through the repressive measures against alsi briefly indicated by these 
passages. But so alarming had the blight become, that in March 1830 Mr. 
Holt Mackenzie addressed a letter to the Honourable Sir Edward Ryan 
desiring the co-operation of the Agri -Horticultural Society. Referring to 
Major Sleeman’s reports Mr. H. Mackenzie said: —“ They relate to a 
blight, which appears to have occasioned much individual misery and has 
caused very large abatements to be necessary in the Government demand. 
If the Society can help us to remedy so great an evil, it will be entitled to 
no ordinary acknowledgments.” It is not necessary in this place to adude 
to the famine that followed in 1831-32 through the almost total destruction ! 
of the wheat crops, nor to the calamity that overtook the starving population I 
from trying to subsist on the pulse Lathyrus sativus, a grain that paralysed I 
the lower extremities of a large number of the persons who ate it. Suffice it | 
to say that it was then supposed that the blight not only went from the alsi I 
to the wheat, but to the pulse named, and caused *' the paralytic strokes ” ! 
from which the people suffered. The reader is referred to Lathyrus sativus ; 
for further information on the subject of this remarkable property, and it need j 
only be here added that there is nothing to show that the wheat blight was I 
more connected with Lathyrus sativus than with Linum usitatissimum. 

In concluding this brief review of the early controversy regarding alsi 
blight, it may be added that even Major Sleeman seems to have ultimately . 
come to the opinion that it was quite unconnected with the wheat blight. 
This opinion has been recently confirmed by the investigations of Surgeon- , 
Major Barclay, who has determined the nature of the fungi found on nisi | 
and on wheat, and shown that they are of necessity utterly unconnected 
with each other. He has not, however, been able (from want of opportu¬ 
nity) to trace out their separate life-histories, but has made an important , 
step in that direction by the discovery that in many parts of India the ; 
wheat blight is nut the common European species (Puccinia graminis) 1 
which requires in its first stage to exist on the barberry, but is a species of | 
Puccinia resembling P. rubigo-vera, which, in those Countries in which , 
its life-history has been traced (Europe and America), passes to a bora- I 
ginaceous plant. In India the same life-history seems very improbable, ' 
since no borage has been found harbouring an /Ecidium. This subject! 
will be again reverted to under Trificurn (which the reader should consult), I 
but Dr. Barclay’s account of the fungus tound on Linum mav be here \ 
given, since it is not. merely of scientific value but is of economic interest 
also, as it establishes the independence of flax from wheat blight. 

“I obtained,” says Dr. Barclay, “ excellent specimens of a species of I 
Melampsora, gathered on 4th April 1890 at Dumraon (North-West Prov- I 
inccs). The leaves were very extensively attacked with orange red ! 
pustules, oval to round, but coalescing freely, and often involving most of 
the leaf surface. 1 hese pustules are mostly cpiphy Ileus, and thr\ are often I 
surrounded by a wall < -f epidermis, giving them the appearance of the a> 
cidial fructification of Phragmidium. in other palts, dark crests might be I 
seen which w ere the telcutospore beds.” 

44 '1 he uRfoosforbs arc pale orange red, and are accompanied bv colour- I 
less capttat yses, sometimes of very large size, the head exceeding I 

the -pores in diameter. They are round to oval, and the dried spores, ! 
when just immersed in wait : , measured 21— i8.\ IS—16/u. But after lvinj 
A* hours ^tcr mm-i spores become spherical, measuring 24—31 a in 
diamclur. Theepispvre is sparsely beset with spines. I could nut aset 1 min * 
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the number of germ pores. The paraphyses had heads measuring 30 — 
28 x 20fi. The teleutospores are long, cylindrical, or prismatic, sincrle- 
celled bodies, very firmly adherent to one another laterally. They each ex¬ 
hibit a central nuclear space, and measured, after lying 48 hours in water 
5+756 x io-9/i. They did not germinate after lying some days in water* 
and I conclude a period of rest is necessary before this can take place’ 
1 Ins is no doubt Melampsora Lini, Pers” The spore measurements show a 
slight dilfercnce from those given by European authorities, and the Indian 
torm has large-headed paraphyses. These differences, however, are not 
important. 

• ™ e , ab ° ve facts regarding Linseed blight have been obligingly fur- 
yo« aF/ S /7 r ^ eo n ' M a J or Barcla V f rom his forthcoming paper in the 

Area under Linseed in India. 

, The various reports that exist on this subject admit the impossibility 
of arriving at definite information regarding the actual area under linseed , 

owing to the very general habit of raising it as a mixed crop. If intended 
tor local consumption it is frequently grown along with mustard, both seeds 

hnc^H eXPreSSed a ( t f onCe, • f °I th T mixed oils * For this Purpose also, pure 
'V ° f e T ™ xed w ith mustard or other oil-seeds at the native 
S ’t I mixed oils of various recognised properties thereby pro- 
d n d * J 0 lhc P eo P le ^ India the drying property of pure linseed is of no 

mg occasio1 ;. 10 squire an oil of that na- 

ti el see Pigments ). Sometimes, however, linseed is grown with non-oil- 

)ie ding crops ; .or example, it may be seen forming lines through the oram 
or other pulse fields. The produce is collected separately, sucV JureS 
bung mostly intended for the foreign markets. But if grown as a. mixed 
CP.p the greatest possible difficulty must necessarily be experienced in 
definitely determining the area under it. In the aprimltnroi r,,!? r 

und S ’ S f and 1 l8 fR 6 ' 87 - m °u e ° f lh ° P rovinces endeavoured to give the areas 
under linseed than in the succeeding years down tn t o areas 

Mysore and Coorg Ajmir, and Assa^ ^attempt has t made"^ 
with the exception of Bengal the amount grown in these provinces is unim¬ 
portant. It will be found that to produce the quantity shown as yielded 
by Bengal, the area cannot be on an average far short of 1,500,000 ac^ 
duTng 18^85 87:- " rect ' thc f ollo Wi ^ were the areas und^the crop 


III. - 

IV. - 
V .—1 


viu.. 


Piovinces. 


1885 -S 6 . 

•Bengal. 

-West Provinces and Oudh , 

’ entral Provinces . 

■Berar...... 

•Bombay and Sind 
■Panjab 

Wadraa . . , 

-Burma (Lower only) , 

* 1 

: : :! 

• 

Acres. 

1 , 500 , 000 * 
466 , 161 f 
1 , 024,414 
621,893 
435.y»2 
32,281 
30,677 
20.351 


Total . | 

4 , 131,889 


1886-87. 


Acres. 

1,500,000 
499.673t 
/60,^42f 
3*^6,374 
411,197 
24.454 

16,558 

23.605 

3,622,803 


•incTthVSue £ 2^^. rather than under, this figure 

as a mined rr. ; ' ed > u the assumption that it was entuely grown as a pure, not 

a. Ti . r • 


» a mixed, cro r . 

t This dues not include mixed crops. 
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In the subsequent reports to those from which the above figures have 
been compiled, the following provinces have reported their areas : —Bombay, 
including Sind, 309,786 acres in 1S87-S8, and 215,450 acres in 18S8-S9; 
Central Provinces, 633,928 acres in 1887-88, and 668,047 acres in 18SS-S0; 
Btrar, 317,018 acres in 7887-88, and 304,620 acres in 18^8-89; Panjab, 
36,158 acres in 1887-88, and 37,41? acres in 1888-89; and Madras, 12,985 
acres in 1887-88, and 20,887 acres in 1888-89. On the whole the acreage 
under linseed seems to have remained stationary, the decline shown being 
in most cases a correction of the error for mixed crops. It seems thus safe 
to say that the total area in all India fluctuates about 4,000,000 acres, an 
acreage which, estimated on a mean yield of 2 cwt. to the acre, would at 
least produce the amount of seed annually shown to be exported. The 
Indian consumption of linseed is comparatively small, but to be quite safe 
the maximum area cannot exceed 5,000,000 acres, otherwise a lower aver¬ 
age production must be assumed. 

CULTIVATION OF LINSEED. 

I.— BENGAL. 

Although, as already stated, Bengal is the largest producing area for 
linseed, nothing can be learned regarding its cultivation. The Gazetteers 
are silent on the subject, and the Agricultural Department has only once 
briefly alluded to it. In the Administration Reports the traffic in the 
seed is sometimes dealt with; in the issue for 1888-89, for example, the 
follow ing table occurs of the imports into Calcutta ;— 



1S87-8S. 

1SS8-S9. 


Mds. 

Mds. 

j f Behar . ..... 

50,82,873 

41,99,502 

*(, Bengal. ..... 

. 11 48,696 

12,19,966 

2. North-West Provinces and Oudh . 

. 16,21,650 

20,33,292 

3. Assam ...... 

47,118 

59,079 

4. Central Provinces and Rdjputana . 

. 81,013 

19,755 

5. Other places .... 

. 8,922 

10,694 


79,90,281 

75,42,288 
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The Bengal area under linseed cannot be learned for certain (nor, 1 Area. . 

indeed, that of any crop), but the above traffic returns afl’ord the means of ! 4^ 

an approximate estimate. It would seem from the yield per acre, as given 
by all other provinces, that a minimum of 2 cwt. would be safe, but if 
this be under or over the mark of acreage production in Bengal, the state¬ 
ment here made could easily be corrected. On the assumption that 
the quantities, bracketed under No. I, in the above statement of the Cal¬ 
cutta supply, were produced from a yield of ,2 cwt. to the acre. Bengal and 
Behar must have had 2,225,560 acres in 1887-88, and 1,935,468 acres in 
1888-89, under linseed. If the average yield proves by future enquiry to 
be more than here given, the necessary acreage would of Course be lessened, 
but it seems safe to infer that the average arfnual acreage in Bengal under 
this crop cannot be below 1,500,000 acres, and is more probably nearer t\Vo i 
million acres. In the passage which here follow s it will be seen the Director 
of Land Records and Agriculture puts the >ield at 2 muunds per acre (an 
estimate very probably considerably lower than the actual yield, for judging 
from the returns legarding the other provinces of India a yield of 3 cwt. 

.to the acre would appear to be more nearly correct ! co*f. with remarks 
regarding Bombay), but if he be correct, the mean acreage in 1887- 
89 must nave been 2.912,759 to produce the quantities shown as deliver ed 
ai Calcutta from Bet gal. The Director, in his Annyal Report, 1886, fur- ' 
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nished the following- facts regarding Linseed, and it is to be regretted no 
other information on this very important crop is available 

“ Linseed is not a crop which is grown throughout the whole division of 
else Wan ** 1S m ° re lar ^ el >' cu ^ tlvate <i on the dearah lands than anywhere 

th “ v 2 £'~}u XS §r r\ n ° n a !' the , diff , erent classes of soils comprised between 
r, h ALn i-ff ,° cla V and sand >' loam - Linseed is supposed not to do 
as well in stiff clay as in light sandy soils. The land must be well drained 
stagnant water being most injurious. ’ 

■ " !" 1 cultivation of this crop one or other of the two following methods 
IS adopted, according as it is grown in the interior on clay lands or on the 
dearah lands on the ueds and banks of rivers. 

• “ ? N . ? LAY . Lands.— Here the plan adopted for growing linseed is the 
simp est imaginable. As soon as the paddy field has become sufficiently 
''. nseed is broadcasted on the standing paddv at the rate of two seers 
per bigha. The paddy is harvested as usual, the linseed being left to 
be reaped in Chaitra . & 

% 41 ° N i TH « K Dearah ^NDS.~Here linseed is sown either aTone or mixed 
\i h wheat, gram, mustard, or kheshari. Sometimes more than two of 
these crops are grown together The land for linseed receives three or 
four plough;ngs and two or three harrowmgs. Linseed should not be 
w ie tW e f P * ° llierwi r e seeds; will not germinate properly. The seeds 

are, therefore, not ploughed in, but simply covered by passing the ladder 
over the field once or twice. J 1 h ULr 

this - W Af!" S °u"r th SUch ‘\ Cr °P as ^' anl or wl 'cai the plan adopted is 
this .-After wheat or gram has been sown, the land is ploughed. Lin¬ 
seed is now broadcasted, and the operation is finished by using the ladder 


Time of nowing 
Harvest time . 

Quantity of seed for bigha 


» . . Aswin-I<artik = October. 

. Chaitra = March-ApriI. 

• - . Ihree seers when sown alone, 

one and a half seers when 
mixed with other crops. 

“ The yield is very variable About two maunds would be considered a 
good average crop when sown alone. Linseed straw is used as fuel ” 

• principal oil-seed tracts in Bengal are along th( banks Of the 
Ganges, . specially m Patna and Bhaugulpore Divisions. The damper 
disincts are rot well sn.ied, but throughout Behar it is extensively grown 
- Deneef, in his practical information on the best mode of cultivating 
flax in Bengal (quolcd above, p. j6) slates that 6 seers per bigha is the 
amount of seed required for linseed. The plant should be pulled up bv the 
to. l a little before perfect ripeness. In Vol. XII fp 342) of the Journals 
r <•>.• Ag. i.-Ho -hcuVurul S ciety cj India, the following facts appear re- 
girding linseed in Shahabad 

“ It is always grown in Shahabad as an auxiliary crop with wheat, masoor, 
bar'-;,-, avd other spring cr.ps ; and its bright blue flowers arc a pleasing 
rcl . f to the yellowish brown of the other cereals. 1 h ue never known it 
cultivated alone, so that I have no data as to its probable yield per bigha 
or acre. It would probably not be found to differ much from the Linseed 
crops of r.ngland in that respect were the cultivation equal, by which l 
mean, were the same labour bestowed upon its cultivation, which, however 
is not tin* case in this district at least. Its favourite soil appears to be 
bb.ck clay (kurile), but it is sown largely in other soils, and the only diffi¬ 
culty to its indefinite extension appears to be the want of facilities for 
carrying the crop to market. ” 
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II. — NORTH-WEST PROVINCES AND OUDH. 

Messrs. Duthie & Fuller {Field and Garden Crops , II., 41) give the 
following account of linseed cultivation in these provinces 

“Soils. —The distribution of linseed cultivation offers an interesting con¬ 
trast to that of til In both cases Bundelkhand is an important field of 
production, but for very different reasons. Til is grown on the light 
raviny lands which lie along courses of rivers and drainage lines, while i 
linseed is grown on the heavy black mar or cotton soil of which the level | 
plains are formed. Til, in fact, prefers a light, and linseed a heavy, clay 
soil, and hence linseed is very largely grown in the eastern rice-growing j 
districts, where til cultivation reaches its minimum. Linseed is also grown | 
to a considerable extent in the sub-Himdlayan districts. Like HI it is j 
hardly ever cultivated as a sole crop in the districts of the Ganges-Jumna ( 
Doab, but, unlike til, its cultivation in this tract is confined to an occasional ! 
bordering to wheat or gram fields, and its production as a subordinate | 
crop in a mixture is quite insignificant. 

" Area. — Linseed cultivation thus is of insignificant importance in the 1 
Meerut Division and still more so in the Agra Division. In the Rohilkhand 
Division it is returned as occupying between 12,000 and 13,000 acres. In 
the Jhansi Division, which forms the western and least fertile portion of • 
Bundelkhand, comprising the Hamirpur, Banda, and p3rt of the Allah- 1 
abad District, its area reaches 49,000 acres, or 4 per cent, of the total area j 
under rabi crops. But its cultivation reaches its maximum in the Benares 1 
Division. The three districts of Azamgarh, Basti, and Gorakhpur return 
no less then 122,000 acres under linseed, which amounts to 6 per cent, on 1 
thei: total area cropped in the rabi season. 

“ Method of Cultivation. — Its method of cultivation varies very greatly 
in different localities. In the districts of the Ganges-Jumna Doab it is 
as a iule merely sown in a line round the border of a wheat or barley ■ 
field, or is grown in parallel lines across a field of gram. In Bundelkhand 
it is grown either alone or mixed in large quantities with gram, and in I 
both cases the ground receives three or four ploughings during the rains - 
preceding. The seed is sown broadca-: at the rate of 8 to 12 seers to the | 
acre. In the Benares Division it is largely grown on land which is tinder 
water during the rains, and in this case its cultivation is of the roughest ! 
possible description, no preparatory ploughings being given, but the seed 1 
simply scattered over the ground and ploughed in. It is very commonly I 
grown in this fashion in rice fields, the rice stubble being left standing. 

“ Irrigation .—Linseed is very rarely irrigated when grown by itself, except 
in the Basti and Gorakhpur Districts, where a quarter of the total linseed . 
arc 1 is returned as receiving one or two watering ,. 

“ Harvesting ,—The plants are cut down when ripe, and the seeds ex- ; 
traetc d from the capsules by beating. 

"Average outturn. —The average produce of linseed in Bundelkhand is 1 
from six to eight maunds per acre. In Basti and Gorakhpur it may be 1 
put as considerably more than this, ten maunds being probably not an ’ 
excessive estimate ** 

It would seem probable that the above is a 'very high estimate of yield/ 
accountable for. very probably, by the figures being those of a mixed crop I 
with mustard. Allahabad. Benares, and Oudh,. arc the most important I 
producing blocks. The following passages from the settlement reports' 
afford additional information on the subject of linseed Of Allahabad 
it is stated (p. ji) that “ In other districts this crop is usually grown . 
mixed with gram, rnasur, barley, and oilier rabi crops, fn Allahabad, i 
ho.\' \er. in fbe lowlands across the < • inyos, and to a very great extent ’ 
in the nuirh trai ts south of the Jumr i, linseed is grqwn alone. In the 
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Doab we have only some 40 acres, while in the trans-Ganges there were 
3,000 acres and in the trans-Jumna tract 15,000 acres under linseed. The 
seed forms the export staple of Khairagarh, and is sent in great quan¬ 
tity down the Ganges to the eastern districts and Calcutta, The crop is 
a hardy one. It requires very few ploughings and no manure, weeding, 
or irrigation- From seven to eight seers per acre seed is required, and 
the produce averages three to four maunds per acre” {Mr. F. XV. Porter, 
C.S.in the Final Settlement Report of the Allahabad District, North- 
West Provinces). 

“ Linseed (tisi) is sown alone throughout the field, or in separate rows 
in fields in which other crops are sown, or mixed with other crops. It 
is grown chiefly in clay soils, in fields from which an early rice crop has 
been taken, or like latri, in places where no better crop could be sown 
with as little tillage and without irrigation. For linseed the land gets 
little ploughings, sometimes none at all, the seed being simply scattered, 
like latri, over the damp ground. It is also left unirrigated. Not very much 
linseed is raised in Azamgarh, but more perhaps than, the settlement 
returns indicate. For, in some instances, land which produced both a 
rice and a linseed crop has been entered under the more important crop — 
rice. Ten or twelve seers of seed per acre should be sown for a full crop, 
but in Azamgarh, where little consequence is attached to the crop, so 
much is not always allowed. Ten maunds is a good return per acre. 
The plant suffers much from rust (girui) in damp seasons. Linseed yields 
one fourth of its weight in oil. The oil-cake is given to cattle, but is also 
consumed by human beings, either mixed with gtir or alone. When eaten 
by human beings it is dignified with the name of Pinne. Linseed is also 
eaten by the people, being fir->t pounded in an okhari , and then baked in 
dough ” (Mr. G . R . Reid, C.S., in the Settlement Report of the Asam- 
garh District) 

“ Alsi is, like koif>n % not unknown elsewhere ; but in this district (Banda) 
it is grown in a considerable area and linseed constitutes an important 
article of commerce. In this, as in other districts, alsi is frequently sown 
with other crops, but even alone it occupied at settlement nearly 2 per 
cent, of the cultivated area, nearly half of this being in the Banda tahsil. 
Some of this preponderance is no doubt due to the extent of alsi entered 
as mixed with gram in other pergunnahs, but the impression left on my 
recollection is that there is more and finer alsi in Banda than in other 
pergunnahs. If only a third area of the mixed crops of gram and alsi he 
assumed to be alsi, the crop covers over 16,000 acres, or 6 per cent of the 
area under cold weather crops” (Mr. A. Cadell , C.S ., in the Settlement 
Report for the Banda District , North-West Provinces). 

III.—-CENTRAL PROVINCES. 

In the report of the crop for i888-8q it is shown that the provinces had 
612,022 acres under Linseed. The principal districts are Wardha (118,036 
acres), Nagpur (104,789), Raipur (101,020), followed by Jubbulpore, 
Chanda, and Saugor, each with less than 100,000 acres. In the Agricul¬ 
tural and Revenue Reports for 1884-85 it is stated that linseed attains its 
greatest importance in Wardha and Chanda, Avhere it covers 21 and 18 
per cent, of the area under crop. In Nagpur the percentage is i6 f in 
Raipur r 1, and in Damoh 10. In every.district it is grown more or less, 
and in 5omc of' the reports is said to be qsen.meet>ng with greater favour 
than wheat. The total area under the crop has, however, contracted some¬ 
what in recent years. The Director*of Land Records and Agriculture 
reports that as it is sown later than wheat, it suffers less from failure of the 
October rain. 
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“The arch enemy,’’ he adds, “of linseed is rust, and during this season 
it has, at all events, escaped damage .from this source. Where a crop has 
germinated, the outturn will be fair. But over a considerable area germin¬ 
ation has failed altogether, and the outturn will certainly fall very short of 
being satisfactory'.” In a forecast of the crop for 1885, the Director of Land 
Records and Agriculture wrote: “ It is reported from two districts that there 
is a decrease in area owing to the ground having become too hard for sow¬ 
ing, but this is a great deal more than counterbalanced by a very general 
increase, resulting from linseed having encroached on land ordinarily sown 
with wheat and also from its having been sown on land which bore kharif 
crops, during the preceding monsoon months, but which, owing to the exces¬ 
sive rain, failed to give produce. There is also a steady annual increase in 
the area under linseed, owing to the active demand for it. The export of 
linseed is, next to that of wheat, the most important feature in the export 
traffic of thes? Provinces, and cultivation is steadily responding to the de¬ 
mand of the Bombay market. The increase in linseed cultivation is espe¬ 
cially marked in districts such as Nagpur, in which much of the soil is not 
of sufficient depth for the produce of wheat, and where the growth of linseed ! 
is increasing at the expense of the cotton and millet crops. It does not : 
seem extravagant to assume an increase of at least 10 per cent, in the lin¬ 
seed area of the current year. 

“The prospects of the standing crop are satisfactory: rain was much 
wanted for it a month ago, and in some places the plants were beginning to 
wither. But rain has now very generally fallen and the crop has immense¬ 
ly benefited. A little harm has resulted in the Raipur district from the 
ten days of cloudy weather at the end of December, which have been pre¬ 
judicial to the proper fertilisation of the flowers, but after making allow¬ 
ance for this a full crop may be expected in Raipur as well as in Bildspur, 
and the reports from other districts show that prospects are verv nearly, if 
not quite, up to the average throughout the provinces.” 

The following passages from tlie Nagpur Experimental Farm Reports 
afford additional information, especially as to vield of seed per acre :—** As in i 
the case of wheat, two varieties were grow n, one being the brown (or katha ), 
and the other the white grained (or Laura) kind. There was nothing expe- I 
rimental about the cultivation, which was Conducted on precisely the same I 
system as that followed by native cultivators. The land was prepared I 
by frequent bakharings or bullock harrowings during the rains, and the * 
seed W'as sown in October with the triple bamboo drill (or tifan). No 
manure or irrigation was used. The total area under linseed was 7*81) 
acres, comprising five fields which yielded a maximum outturn of 638 ft, 
a minimum of 294ft, and an average of 4281b to the acre. I have not, 
however, included in this a patch of remaining land on which linseed was 
sown as a speculation, but which produced only 96ft to the acre. The 
white and red varieties were sown in two adjoining fields, the areas of 
which were respectively 1*46 and 105 acre. The white variety gawthe 
largest return, 638ft to the acre against 590ft. But this fact affords of course 
no safe basis for generalisation as to the relative productiveness of the two 
varieties. Both may be valued at the same figure, R16-4-0 per kkandi 
of 383'5lb” p . 7). “ Lins<‘ed was growm on 14*81 acres, the seed 

used being of the white or haura variety. The average outturn per acre 
w'as 215ft. The average outturn of last year was nearly double this, but \ 
was obtained on a much smaller area. The linseed crop was, however. : 
much damaged this year throughout the country by the cloudy weather of 
December and January, which prevented the seed from setting properly, an ' 
injury to which linseed is very liable. Were it not indeed a rather precan- 1 
ous crop its cultivation would increase fa. more rapidly than it doc -, since 
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weight for weight it is twice as valuable as wheat, and will grow well on in¬ 
ferior classes of soil 99 ( 1884-85 p. 

The writer having failed to discover any detailed statement of the area 
under this crop, of the seasons and methods of sowing and of reaping, 
&c., kc, has republished the above passages from the forecasts and farm 
reports, since these deal with some of the results, and the difficulties and 
dangers of linseed cultivation, this confession of want of definite informa¬ 
tion'has to be made in connection with almost every province in India, for, 
although the trade in linseed has steadily progressed, it has attracted only 
a fractional interest to that of wheat, although the latter crop is practically 
of only slightly greater value to India. 

IV.—BERAR. 

In the Administration Report for 1883-84 ( p . J/) of the Hyderabad 
Assigned Districts it is stated that the crop was much injured by excessive 
rain, that the area of cultivation declined by 83,000 acres, while at the same 
time the exports fell off considerably. The report continues :— 

“ The exports of linseed are almost exclusively of home produce: very 
little v is imported. The exports and imports of linseed for the last five 
jrears Yiave been as follows :— 
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Year. 

V «r 

Exports. 

Imports. 

1879-S0. 

lSXo-8l. ........ 

1881- 82 . 

1882- 83 . 

IS83-S4. 

Md$. 

1,13,000 

4,03,000 

5,89,000 

io,<)5,ooq 

8,20,000 

, Mds. 

9,600 
10,000 
. 38,000 

60,000 


“Thegrowth of the trade during this period isalmost k as remarkable as 
that of wheat; and it is of more importance as being less dependent on 
imports, from outside and consequently more stable .in character, besides 
being the more valuable crop.’* 

V.-BOMBAY AND SIND. 

The chief districts in the Western Presidency that produce linseed are 
Poona and Sholapur ; Khandesh, Nasik, and Anmednagar; Gujarat and 
Kathiawar; and smaller quantities south of the Nerbudda and below the 
Ghats, In the railway-borne trade report for 1883-84 it is stated that, as in 
the cas'e.of food-grains, the supply of linseed from external blocks is derived 
from the Central Provinces, holding the first rank, Berar next, with Hy¬ 
derabad and Rdjputana foljpwing as less important. 

The following passages from the Gazetteers convey an idea of the 
methods*of cultivation and other peculiarities in the Western Presidency. 
Khandesh [Vol. XIt ., 152 )—“The average acre yieidis from 250 10 280ft 
The cultivation is steadily spreading, owing to the Bombay demand. 
It forms one of the principal and most valuable exports.^ Deep loamy soils 
seem- particularly well suited to the growth of the plant. L he seed is bought 
wholesale by wealthy merchants from the cultivators.” “ The plant is too 
short and branchy to yield fibre of any value It is never prepared, and 
many husbandmen are ignorant of the fact that the plant yields fibre. As 
nearly the whole of the seed is exported, little oil is pressed in the district.” 
Of N 4 sik{Vol. XVI., 10a) it is simply stated to be sown in October and 
reaped in January. Of Ahmadnagar ( Vol . XVII.,270) it is stated “Sown 
in rich black soils, often with gram or wheat, in separate furrows or by itself 
as a separate crop, and, without water or manure, is harvested in hebruaxy, 
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The seed is eaten in relishes or chatnis , and the oil, which is produced in 
the proportion of one pound of oil to four pounds of seed, is used in cook¬ 
ery. The fibre of the plant is not used.” In Satdra (Vol. XIX., 164) it 
is said to be sown in November and harvested in February. In Dhanvar 
{XXII., 2 7 3) it is known as agashi (Kan.) and j anas (Mar.): in Bija- 
pur {XXIII. , jig) it is alshi (Kan.) and javas (Mar.). In Kolhapur {Vol. 
XXIV., 171) it grows with cotton, late jodri, and wheat. It is harvest¬ 
ed in about three and a half months. Pure linseed oil is expressed for 
painting purposes only. Most of the linseed grown in the State is sent to 
Bombay. Its average outturn is 375th.” 

The following passages from the Experimental Farm Reports and the 
Special Reports of Crop Experiments to ascertain the Yield per Acre, may 
be here given :— 

“ The last crop selected for special enquiry was linseed. It is in this 
country grown as an oil-seed and never for flax. It is a most delicate 
crop, suffering from various diseases, of which a fungoid disease, probably 1 
rust, is the most common. Even where the attack is slight and in appear- | 
ance the crop has not suffered, it is found that the capsules are only partly 1 
filled and the yield is thus often reduced by half without apparent injury. 
It is sown alone in Khdndesh, but in the Deccan and Southern Mardtha I 
Country, chiefly as a row crop with wheat or gram and round the head- | 
lands. The framers of the formula? credit the crop with a maximum yield • 
of 500II) in every tdluka in which it is grown. In Khdndesh it is some¬ 
times taken as a late crop following bdjri of the same season. Linseed 
has seldom been selected by experimenters, and little is therefore on record 
as to its varying yield. In the season under report it was almost a com¬ 
plete failure in the Deccan and Southern Maratha Country from preva¬ 
lence of the fungoid disease noticed above. An experiment was made in . 
Qhdrwar by Mr. H. R. Shlrhatti which gave a yield on very poor soil 
(assessed at 14 annas 9 pies per acre, full of limestone nodules and very 
shallow) of 33ft) per acre. It was here grown as a row crop. Joivdri was 
sown with the 4-coulter drill and on every fourth row alternately, gram and 
linseed were deposited on the sown joivdri by the seed tube. The yield 1 
of 33II) on every eighth row represents a yield of 9X33=297!!} on the 
acre of linseed. It will be interesting if this crop cc.uld be selected 
• specially again this year, care being taken to note whether (1) it is the sole 
crop of the year, or (2) the second crop after an early crop, or (3) a row crop. 
In the last case the number of rows of linseed and of the principal crop 
shown with it should be noticed ” ( CropExperiments , Bombay , 1885-86,p. 8). 

“Since the receipt of instructions of the Government of India to pre¬ 
pare forecasts of oil-seeJ along with those of wheat and cotton, this crop 
has attracted my particular notice, as it is grown in this presidency as an 
oil-seed and not for flax. This was consequently one of ine crops selected 1 
last year for special enquiry, but only one experiment was made on it on a 
poor soil. So it was then desired that this crop should again be specially 
selected for experiment this year wherever available. Linseed is reported ; 
to have been grown in Ndsik this year to such an extent as to affect sensibly • 
the area under wheat. In the field experimented on, linseed mixed with a 
little mustard was the sole crop of the year, and though the year's crop as 
a rule suffered from the fungoid disease, the plot under experiment 
escaped, and the yield ( estimated at 14 annas) was 225!)) ot linseed 
with 4'4-tfr of mustard. The corresponding formulae yield us 450th of lin¬ 
seed. The formula estimate at indiscriminately 500th the acre in every 
taluka without considering the soil and climate, &c., as was the case 
found in Dhdrwdr last year, app?nrs rather high 15 {Crop Experiments, 
Bombay , 1886-87, P- ?)• 
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As the result of the crop experiments performed at Khandesh with lin¬ 
seed it was found, that while the yield worked out by the formula should 
have been 239ft to the acre, the actual produce was 308ft. In another ex¬ 
periment the yield was 3221b. Mr. Whitcombe states that 360ft would 
be a good estimate for an I l-anna crop. 

VI.—PANJAB. 

Some twenty years ago Mr. Baden Powell wrote of the Panjdb that 
linseed was extensively cultivated on account of its oil-yielding seed. 
“ In Kangra it is thrown in among the stubble after cutting the rice crop, 
and then springs up witnout any cultivation.” In many of the settlement 
reports of the province mention is made of linseed. Thus in the Lahore 
report it is shown as sown in October and reaped in March, the land 
twice ploughed and five times watered with a yield of 20 seers per kandl. 
The total area under the crop is perhaps under 30,000 acres and the ex¬ 
ports very insignificant. 

The following passage regarding linseed cultivation in Kashghar may 
be here given : — “ Extensively cultivated for its seed in all the western divi¬ 
sions. The seed is the chief source of the oil used in the country, and the 
cake is given to the stall-fed cattle. The oil-mill or press is worked by- 
horses or oxen, and is similar to that used in the Panjdb. The seed is 
sown in April and May, and the crop is cut in October” ( Report of a 
Mission to Yarkand in 1873, 78). 
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VII. & VIII.—MADRAS AND BURMA. 

The amount of linseed grown in these provinces is too unimportant to 
necessitate separate notices in this work. The reports of the Saidapet 
farm should be consulted regarding the experiments that have been tried. 

PRICES OF UNSEED IN INDIA. 

In the Transactions of the A gri.-Horticultural Society of India (Vol. 

VIII ., pp. 1^6-204), a paper is given which deals with the market prices 
of staple articles of Indian trade in various districts during 1839. It is 
explained that the value of the rupee had been taken as 2 shillings and the 
seer as 2ft o oz. 14 dr., avoirdupois. The prices are expressed at so many 
seers to the rupee, but reducing these to rupees per maund, so as to allow 
of comparison with more recent returns, the following may be given— 


Localities. 

Price per maund in 

the chief Marts 

DURING 1839. 

Price per maund in a 

SMALL NEIGHBOURING 

Village during 1839. 

May. 

December. 

May. 

December. 

Delhi . 

Benares . • • • 

Dacca. 

Calcutta . • • 

R 

3 

1-3 to 1-4 
i-d-o 

1-4 to 1-7-0 

R 

3 

1-5 to 1-7 
1-2-0 

R 

3-5 

1-2-0 

1 - 1 -0 

R 

2-15 

1-7-0 

1-1-0 


The Department of Finance and Commerce annually publish a return 
of Prices and Wages in India : in that publication the wholesale rate of 
linseed in Calcutta is given since 1843- It would perhaps serve no good 
purpose to enumerate the prices in all these years, but the following may 
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PRICES DURING THE MONTH OF JANUARY. 


CWTS. 

Maunds. 

In Calcutta. 

In Bombay. 

In Calcutta. 

In Bombay. 

R a . 

R a. p. 

R a. p. 

R a.p. 

5 7 5 

5 9 0 

400 

4 2 6 

638 

630 

4 9 0 

4 10 8 

679 

680 

4 12 0 

4 12 1 

Not shown 

620 

Not shown 

4 7 9 


720 

Do. 

5 3 2 


680 

Do. 

4 12 s 

589 

640 

4 2 0 

4 9 2 

5 3 4 

5 3 0 

3 13 0 

3 12 9 

5 *4 3 

5 11 0 

4 5 0 

4 2 7 

5 15 7 

5 15 0 

* 4 6 0 

456 

624 

5 15 0 

480 

456 

624 

5 15 0 

480 

456 

5 *2 11 

Not shown 

4 4 0 

Not shown. 

6 13 3 

Do. 

500 

Do. 

6 10 6 

Do. 

4 14 0 

Do. 
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The table on the page opposite shows the position of the Calcutta Linseed 
Trade during each fifth year since 1873, viz., rate of exchange; price in Cal¬ 
cutta and in England ; railway freight from Cawnpore to Calcutta; steamer 
from Calcutta to London ; and shipping charges. It concludes by exhibiting 
the actual amount of linseed exported from each of the four principal ports. 
It will be seen that during these fifteen years exchange fell from is. 1 
to is. 4^ d. on bills at six months. Coincident with that depreciation in the 
value of silver, tne English price of linseed declined from 66s. to 37s. 6 d. per 
410B), but the Indian value fluctuated above and below an average of 
R4-5-8, reaching its maximum in 1879 at R5-2 and its minimum in 1876 
at R3-9. Thus it may practically be said that the actual value of Indian 
linseed was attained about the time of the annexation in 1857, and that it 
has maintained an average price ever since, namely, R4-5-6 per maund. 
The most serious reductions that have taken place have been in the railway 
and marine freights and in the shipping charges. Taking Cawnpore as an 
example, and it is one of the most distant important centres of supply, the 
railway freight was reduced, during the past fifteen years, from R75 to R53 
per 100 maunds, and the freight to England from £3-5-0 to £i-I 3 * 9 ’ 

LINSEED OIL. 

Percentage of Oil obtained. 

In an official correspondence regarding the desirability of opening out 
Linseed Oil Mills in India, Mr. Luchman Parshad Barmah, Superintend¬ 
ent, Cawnpore Experimental Farm, gave the following particulars regard¬ 
ing the yield of oil : — “ The amount of oil from a given weight of linseed, 
varies with the different varieties and also with the age of the seed. Fresh 
linseed, pressed just after it is gathered from the field, will give a larger 
quantity of oil than the same weight of old seed. Bold seed gives higher 
percentage of oil than small variety; and a white variety of Jalaun gives 
higher percentage than either of these. In the experiments tried last year 
at the Cawnpore Experimental Farm the following percentages were 
arrived at with the different varieties. The oil was pressed in a country 
holhu and just after the harvesting of the seed :— 


White seed 
Bold ied 
Small 



l # Percentage 
lot oil to seed. 

* Percentage 
of cake 
to seed. 

Loss. 


35 • 1 

54*2 

107 

• 


64*8 

4 *o 

• 

29*6 

671 

3*3 


“In a letter to Mr. (now Sfr E.) Buck, dated February 2yth, 1880, Sir 
dames Oaird, of London, gave 1301b as the weight of oil in 4iofl) of seed, 
W’hich amounts to 31*7 per cent, on the weight of seed pressed. 

“ The information collected from Hits —men who have made oil-pressing 
their profession—gives the quantity of oil from 25 to 30 per cent, of the 
weight of seed pressed. I think we may fairly expect 30 per cent, of oil - 
if good seed is employed.” 

In conversation with the Superintendent of a large Indian oil mill the 
writer learned that 30 per cent, would be nn exceptionally low average 
yield of oil from good linseed. But it |seems probable that with native 
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* The seed was weighed alter it was thoroughly cleaned and wnsgoin^ to be 
pressf d : oil and • ..ke weighed a week after pressing when the dirt present in the oil 
had settled and the cake had lust its moisture. 
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aS.&f” ®^ n ,GSS ? 3 ? per cent - is obtained. The following passage 

alludes to native methods of extraction of the oil : — 

; ttco 1 ! '1 ^ r °? n * n E , outb Shahabad principally for home consumption, and 
is used largely for lamps under the name of Tease-ka-tel. Under the 
njrf 0 ^, l. 1 *® same as previously described, it produces is 
; 7. what 't produces with the European method 1 am unable 
1 le . n . at 'Y e method produces a tolerably clear-looking oil. but it 
b Iu n,ng ; s J’ owln f> that a large proportion of vegetable 
nd s its way through the rude press into the pure oil : considerable 

accordVmT f ( re .,S rown near the Ganges for export. The price varies much 
ft sell for S p^ le r eaS ° n r and the q uant| ty in the market. I have known 
!!rfee »,* or . s |f lln £ per ton, and 1 have known it fetch double the 
price (Jour. Agn.-Hort. Soc. India, Old Series, Vol. XII., 342). 

Quality of Indian Linseed Oil. 

„ In , ,3 S 5 the late Dr. F. Royle wrote on this subject“ It may appear 

mIf-K r r ab 6 a l lat Llnse ® d 0,1 should be imported into Calcutta, when so 
much linseed is exported for the express purpose of yielding its oil. This 

se'frd^TTn ,1 - the llnseed . oil of India being considered as not pos- 
• f h a fl ! dr J in £ Properties of the oil prepared in Europe. But 
nr^cLa K°- d ° U .u’ blS ' S °, w, ng entirely to the Indian Linseed being ex¬ 
pressed before the mustard seed has been separated with which it is rom- 
moniy mixed, m consequence of the two plants being often grown together, 
ho-ht t° Wen ! r°J m ? c t ' lu author that, when connected with one of the 
!.hl" °ri? \ n ndl , a ’ be had at one tinle under his charge some plate 
flnne' J h ' S he ,, mad f Us f ° f separate the two seeds, by placing it on a 
slfrfne'd 0 ? round seeds °[ the Mustard rolled off, while the Linseed merely 
slipped down. These, when expressed, yielded as good drying oil as any 

W T/ t ° bta ‘" ed fr ° m Europe - The fact is conlirmedby the follow* 
ing statements. J 

“In a report froin Mr. W. Ewin, Branch Pilot, to Captain W. Hope. 
Master-Attendant at Calcutta, he acknowledges the receipt of five gallons 
of linseed oil, made at the Gloucester Mills, situated below Calcutta — 

« l eaV ? l ° Sa ? 1 priinted m y boat inside green with the above oil, 
without the assistance of turpentine, and it dried within the space of twenty 
tour hour-. I do not hesitate to say therefore if the above oil, agreeable to 
die muster, be given, that it is equal to the linseed oil received from the 
Honourable Com pan v s Marine Yard, said to be from Europe. Sand- 
heads, H.G.P.V. Sen Horse 9 2nd January 1837.* 

1 * ^; C,ark » commanding H.C.F.S.V. Hope, writes, 14th Decem¬ 

ber 1836:^1 have to report, for the information of the Mastcr-Attend- 
ant, m reply t° hi s letter (No. 39) of the 7th ultimo, that 1 have painted 
r a \f C ' . ou t^ ,de J the Gloucester Mill oil on one side, and that sup¬ 
plied by the Naval Store-keeper on the other,-both laid on at the same 
time ; and of the two I must give the preference to the former, in drying and 
bearing a better gloss.’ ” 3 b 

Since the above was written the subject appears to have been spasmo- 
a 1 callvdiscussed, Indian writers maintaining that if carefully prepared (after 
having been freed from the rape seed with which it is purpose!} or acci¬ 
dentally mixed), the Indian linseed affords an oil by no means inferior to 
that obtained from European seed, while European reports, mostly, it is con- 
tended, from interested parties, affirm that it is considerably inferior. It 
w:ll be seen from the remarks below that meanwhile the foreign exports 
ot linseed have increased to a far greater extent than have those of 
a most any other single article of Indian agricultural production, so that 


there can be no doult the oil ha 

L. 66 


1 come 


i use in Europe. It 












misr^ 


Products of India. 



Indian Linseed Oil. 


(G. Watt.) 


<sr. 

LINUM 

usitatissimum. 


is thus somewhat surprising that Indian capital should have, up to date, 
been almost entirely diverted to other channels instead of a fair proportion 
being devoted to a" competition with European oil mills in the production 
of linseed oil. By this means unnecessarily heavy freight charges have 
had to be paid on one of India’s most important crops, the cake and man¬ 
ure, which should have been left in the country 7 , have enriched the cattle 
and fields of other parts of the world, leaving India to have a relatively 
smaller net gain in the linseed transactions than might be supposed from 
the magnitude of the figures of foreign export. 

Samples of Linseed oil were sent (in 1887) from Madras to Her Ma¬ 
jesty’s Secretary of State for valuation. The reports of the brokers were 
not very favourable. The oil was pronounced “ far below what it should 
be if proper appliances are used for crushing the seed.” “ The oil appears 
to have been expressed from Linseed which has been mixed with other 
sorts of seeds.” “ The result of this admixture is an unusual taste and 
odour.” “ The oil is deficient in the drying properties which characterise oil 
expressed from pure linseed.” “ The oil would be saleable here at about £1 
per ton below the market price of merchantable linseed oil which to-day (21st 
April 1887) is quoted at £20-10 per ton.” Similar opinions were expressed 
by the other brokers who examined the Madras samples. These opinions 
were duly published in India and called forth a protest from a well-known 
Calcutta firm, who maintained that opinions upon ordinary native-made 
linseed were likely to damage the trade in the pure article (such as that pre¬ 
pared by the Gourepore Company, Limited), since the oil expressed from 
Linseed and Mustard mixed, the" ordinary native method, was certain to 
possess a much lower drying property than pure European linseed, or, 
indeed^ than Indian linseed. In support of this statement the late Dr. 
Waldie’s report on Gourepore Linseed oil was submitted for the information 
of Government. Dr. Waldie was, for the purpose of analysis, furnished 
with two samples of oil, one of the Gourepore ordinary trade oil, the other, 
English Linseed oil furnished for the purpose of comparison. Dr. Waldie 
wrote that the colour of the English oil was a little darker than the Goure¬ 
pore ; that the smell of both was nearly alike even when heated, neither oils 
giving evidence of the presence of any substance other than linseed. The 
specific gravity of the Indian oil at 6o°Fh. was found to be 933 compared 
with water as 1,000, the English 934.. The solubility of both oils in alcohol was 
practically the same (1*28 per cent Indian and 1*63 per cent. English). Dr. 
Waldie then tested the oils for purity and found the Indian to vary from 
the English no more than is known to be the case between most of the 
qualities met with in Europe (Russian, Dutch, English, Ike.), With regard 
to their drying property Dr. Waldie wrote: “ Both oils .spread thin on small 
porcelain basins and exposed to a moderate or gentle heat, dried in about the 
same time, and the dried oils appeared equally firm.” The English was 
browner in colour; but r ‘ there is no apparent difference by this experiment 
between the two in drying properties. 

It would thus seem that either the Madras oils reported on by the 
London brokers was prepared indifferently, the seed not having been freed 
from the frequent adulterant—mustard seed—or that Madras Linseed vields 
a much inferior drying oil to that obtained from other parts of India. 
Mirzapore seed is reported to yield more oil and of a better quality than 
that of the Eastern Districts of Bengal. It would thus appear highly" prob¬ 
able that not only is white linseed quite different from the red, but that 
the red seed of certain tracts of India affords better oil than that from 
other parts of the country. It would thus seem desirable, as one of the 
first steps towards the establishment of extensive oil mills in India, to have 
the exact properties of t!.e oil of the various races of seed separately 
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and carefully prepared and tested. From the numerous reports that have 
appeared it would seem that the white linseed may expand into a trade of 
considerable magnitude, and that too even should it prove of less value as 
a drying oil. 3 

Price of Linseed Oil and Linseed Cake. 

The best oil sells (wholesale) in India from Ri-8-o to R1-12-0 per Gallon 
for raw oil, and at Ri-io-o to R2 per gallon for boiled oil. The oil-cake is 
shipped to England for sale and is said to realise from £6 to £7 per ton 

For further particulars regarding the properties and uses of Linseed- 
cake see the Article Oils. 

INDIAN LINSEED OIL MILLS. 

The following passages from Mr. L. P. Barmah’s report may be here 
given. He describes three methods of (and the machinery used in) expres¬ 
sion of the oil J r 

“ (*) Kolhu .— This consists principally of a thick block of wood with a 
cavity in the centre, which receives the seeds, and a moveable rod which 
with a few minor arrangements, is made to revolve in the cavity of the former 
piece and ms press against the seed; the oil which is thus expressed 
runs out t ough a spout. The cost of a medium-sized press of this de¬ 
scription is bout t<6, and the bullock required to work it can be had for 
1\ 1 o or K12. It presses 7 seers linseed a day, working eight hours, or nearly 
5 maunds a nth. It is attended to by women, on whom it devolves as 
one of their usehold duties; but if worked by hired labour, a man on o 
annas per die.., would be required for every three presses, which amounts 
to R1-4 per month per press ; the man would look after the bullocks too 
Taking all the year round, the cost of feeding a press bullock amounts to 
Ro-1-1* per day, or R 2-5-6 per month. 

“ The wear and tear of the press amounts to 5 annas per month. To 
these we may add interest at 6 per cent, on the capital invested in the 
manufacture of the kolhu and purchase of bullocks, amounting to a 
monthly expense of Ro-1-4 nearly. Thus the total Cost of working £ kolhu 
per month, during which it will press 5 maunds seed, is R3-15-10 


Labour . 

Feed of bullocks 

Wear and tear of the press. 

Interest on capital 


R a. p. 

1 4 o 

2 5 U 
050 

O I 4 


3 *5 10 


“Therefore, the cost of pressing ioo maunds seed by a native press 
amounts to R79-12-8.” 

“ U>) English Itand Press .—This was once used by a firm in Cawnporc, 
but finding it difficult to dispose of the cake and oil, the attempt was aban- 
doned. I he press consisted of two strong screws and a number of iron 
plates. The seed was ground by an English grinding mill, placed in a 
piece of gunny cloth and then put in between each pair of plates; when all 
the plates were thus occupied, a fire was created by burning coal on the two 
sides and the screws tightened. The pressure assisted by heat expressed 
the oil, which ran down a channel into a reservoir where it collected. 
About 1} maund of linseed was thus pressed at a time, each pressing taking 
an hour and a half and done by four c oolies, who received Ro-2-6 for every 
pressing; two of them worked the press and the other two covered the seed 
in gunny cloth and took rest. About 10 maunds of seed was thus pressed 

* Fodder and Cake. 
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per day of 12 hours by one of these presses. The cost of pressing 10 maunds 
of seed by each press may therefore be taken at R4-9 : 


Labour employed, in grinding at 2 pice per maund of seed 
bitto in pressing, at 2$ annas per maund 

Coal worth 4 annas for every pressing . . 

Gunny cloth renewed after every 10 or 12 pressings 

Total 


JR a. p. 
050 
1 4 o 

200 
1 o o 

490 


“ From the reservoir the oil was carried to the boiling-pan, where water 
was added to it in the proportion of 1 to 40, boiled, for about an hour and a 
half, and then removed to a strainer. When the oil sufficiently cooled down 
it was put in canisters. About 32 maunds of oil could thus be boiled 

111 ^English Steam Press.’- Mr. L. P. Barmah gives particulars of 
an English steam press that was formerly established by Guru 1 rasad, a 
merchant in Cawnpore. About joo maunds of seed could be pressed a day 
at a cost of R18-4-5, but wood, instead of coal, was employed, the cost of 
manufacture being (as afterwards shown in the correspondence on the subject) 
unnecessarily high. . , _ . , 

M r. J. E*. O’Conor, in the Statistical Tables for British India, shows that 
there were in 1889-90 some seventy oil-mills and oil-wells ir. India. He does 
not mention, however, the Gourepore Company,.Limited, the only Indian 
mill that is believed to be exclusively devoted to Linseed. The writer unde 
stands that the Gourepore Company produce about 700 gallons of very 
superior oil daily, which enters into competition with imported oil, and finds 
a ready and profitable sale. In the official correspondence, towards which 
Mr. Lachman Parshad Barmah contributed the report laid under fre¬ 
quent contribution here, it was contended that oil-mills should, if possible, 
be in the future established near the seaport towns, 'lhat the railway 
charges in India w ere more favourable to the carriage of seed than oil, hence 
the advantage of expressing the oil at the end instead of on the line of rail¬ 
way transport. The discussion that ensued seemed to proceed from the 
basis that the object in view should be the export of Oil instead of oil-seed, 
thus leaving as much of the cake as possible in this country, to improve the 
cattle and soil of the regions on which so exhausting a crop as linseed, 
was systematically grown. The opponents of this idea of coastwise mills 
held tliat if once the seed was removed from the actual district of production, 
the cake would never find a market in India, as the cultivators could not 
afford to pay eight on its n turn. The oil hithoto produced in 

India has, however, loundju best market in India itself, the cake alone being 
exported. It would thus appear that when (if ever) extensive oil-mills* for 
the purpose of exporting oil tio the American, Australian, and European 
markets, fire established in India, the cake also will have to be exported, so 
that,except in the sense of opening out anew industry, a new field of labour 
and of investment of Indian capital, this country will not benefit any more 
than is now doing by the large market that it has established fur its finseed. 
There would seem no good reason, however, why India should import any, 
linseed oil. Mills should exist sufficient at least to meet the entire Indian 
market for the oil, for even if slightly inferior as a drying oil, this should be 
more than compensated for by a saving in price equivalent to the freight to 
Europe of the seed and the return charges in bringing the oil to the shores 
of India. Many years will doubtless pass bv before the Indian cultivators 
will realise that it’is in their best interests to keep a large proportion of the 
cake to feed their ow n cattle and manure the flax fields. 
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INDIAN TRADE IN LINSEED. 

Dr. Royle, some thirty years ago, wrote: ‘‘The large exports of Lin¬ 
seed from India have frequently been mentioned. It is desirable, therefore, 
to give some of the details. By these we may observe, that though com - 
ifratively a recent trade, the article is already known to other countries 

i. d * fhe first ex P orts of Linseed were made from Calcutta 
by Mr. Hodgkinson and were— 

In the year 1832, to the extent of 10 bushels. 

lS 33 >, 2,163 maunds. 

,8 34 „ 2,826 

®° 37 * „ 32,327 « 

l8 39 „ , 1,67,601 „ 

,8 5 ° „ 7 , 65,496 „ 

It has already been stated that no mention occurs in Milburn’s Of ient - 
al Commerce of linseed, a fact that confirms Royle’s statement that 
the article began to be exported from India only about 1832. In the year 
1850-51, while Calcutta exported 765,496 maunds, valued at R 15,30,002, 
Madras exported 801 cwt., valued at R2,27i, and Bombay, 50,112 cwt., 
valued at R 1,70,539. But in the following year Bombay is shown to have 
exported 114,309 c\vt., and according to McCulloch’s Commercial Dic¬ 
tionary , Great Biitain imported from all sources, during 1851, 630,471 cwt 
of linseed, of which Russia furnished 417,950 cwt., the “ British Territories 
in the East Indies ” standing next in importance, vis., 93,814 cwt. 

In the Annual Statement of the Trade and Navigation of British India 
with Foreign Countries for the year 1866-67, the value of the exports is 
shown to have been (for that year) R 75 ,o4,6i 5 . Along with gingelly, rape, 
and other oil-seeds, linseed was then subject to an export duty, and the 
amount of revenue thus realised on oil-seeds is shown to have been 
ft5*57.SoS. Ten years later (1876-77), the exports of linseed amounted 
to 5,614,617 cwt., valued at R3,01,54,374, the duty having been some years 
before removed. In 1886-87 the exports amounted to 8,656,933 cwt., valued 
at R5, 17, 92,914; last year they were 8,461,374 cwt., valued at^5,05,79,221. 
Comparing the averages for the quinquennial periods from 1873-74 to the 
present date, it will be found that the trade shows an increase of 224 per 
cent, in weight and 278 per cent, in value. But these figures exhibit the 
foreign exports only, though it may be said they very nearly convev an 
idea of the total value of the Indian transactions in linseed. They show 
at all events, that the trade has expanded from about 3 cwt. in ‘1832 to 
8,461,374 cwt. in i 883 - 8 g. We may assume (for the purpose of demon¬ 
strating the full meaning of this expansion) that the Indian local demand 
has remained stationary during these years. To produce the extra amount 
demanded last year over that in 1832, the total area of linseed cultiva- 
lion in India must, at the lowest estimate, have increased by 4,230,682 
acrest 

If now we turn to the land or trans-frontier imports and exports, we find 
that, for the past three years, Nepal has exported to India (Bengal) on an 
average some 175,000 cwt. of linseed, valued at R39,20,000. The trans¬ 
frontier exports from India are unimportant, the major portion going to 
Kashmir. 


• In the Agri.-Horti. Soc .lour, for 1842, it is tafed the exports from India in 
;/> were, according tu Mr. Bell of the Calcutta Custom House, 1,63,190 maunds 
or 6,044 tons. 

t Estimated at 2 cwt. per acre, a very low yield. According to Bombay crop ex¬ 
periments the yield is variously stated lrum 190 to 239 and 3601b an acre or, say, 3 cwt, 
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The total amounts of linseed shown as carried by rail and river 
were in i88S-Sq said to have been 1.14,08,389 maunds, valued at 
Rj 33 10 , 349 - The largest exporting province was Bengal with 34.05.O36 
maunds!the bulk of which went to Calcutta to meet the foreign trade from 
that port. Next in importance as exporting were the North-West Pro¬ 
vinces and Oudh with 26,87,088 maunds, of which over 20,00,000 maunds 
also went to Calcutta. Bombav exported 7,55,052 maunds, of which nearly 
the whole went to its port town to meet the Bombay foreign exports. The 
Central Provinces, Berar, Rajputana, and Central India each ? x P° rt ^ 
nearly similar quantities and to the port town of Bombay. it *ill 

seen that the foreign exports from Calcutta are drawn from the Bengal Pro¬ 
vince and the North-West Provinces; the total imports into Calcutta from 
all sources amounted in 1888-89 to 75,22,764 maunds, white those into 

Bombay ca™ to 3 ^ 5 ^ 933 - CalcuUa and Bombay (the chief marts in the 
foreign trade) are also slightly augmented by the coastwisp.transactions, 
particularly in thecaseof Bombay. For example, m the year 1888-89, Pont 
Eav received from Sind 1,794 cwt.. valued at Rn,iS*S from Goa 32,878 
cwt., valued atR1.97.736; from Cambay 3,037 cwt., valued at R 19,257; and 
from Kathiawar 129 cwt., valued at £783. It will thus be seen that the lin¬ 
seed exported from Bombay is drawn from Bombay Presidency, Sind, the 
Central Provinces, Berar, Rajputana, Goa, and Kathiawar. The Panjab 
produces very little linseed, but doubtless what it does yield finds its way to 
Calcutta along with that from the North-West Provinces. From the above 
review of the internal trade in linseed it may be admitted to have been 
shown that the most extensive areas of production are Bengal and the 
North-West Provinces. This idea is confirmed by an inspection of the 
details of the total amount (8,461,374 cwt ) of the foreign exports, from 
which it will be seen that Bengal Calcutta) exported 5,659402 cwt.; 
Bombay 2,797,246 cwt.; Sind 075 cwt.; and Madras 3,961 cwt. Of these 
foreign exports the United Kingdom took S» 2 95> 1 75 cw **» va ] u i~ a * 
R3,06,36, 195; France 1,375,689, valued at R 88,39,664 ; the United States 
712,042 cwt., valued at £44,94,350; an< ^ Holland 524,223 cwt., valued 
at 832,19,603. The balance went to other countries, of which Belgium 
figures as highest, having taken 218,193 cwt. It will thus be seen that not 
only has the Indian export trade in linseed increased during the past fifty 
years until it has assumed a gigantic form, but that the European demand 
has been the chief and only cause of this expansion. In 1851 (less than 
forty years ago) the total demand in Great Britain for linseed amounted 
to only 630,471 cwt., whereas last year India alone furnished the United 
Kingdom with 5,295,175 cwt. 

Statistics cannot be obtained for the present or past Indian consump* 
tion of linseed, but it has certainly not materially increased during the past 
forty years, for no large and new industrial uses of linseed nave been 
brought into existence —a statement abundantly proved by the fact that 
little or no linseed oil is expressed in this country by the Natives, As 
already remarked, there is practically only one linseed oil-mill in India, 
and the oil it produces is mainly, if not entirely, used up by exotic de¬ 
mands, since the people of India use only the small quantity of linseed 
necessary for the house paint employed by the well-to-do. The bulk 
of the people of India have not now, nor apparently did they ever have, 
any very important use for linseed or linseed oil—a statement con¬ 
firmed by the want of definite historic evidence of cultivation between 
the development of present foreign trade in linseed and the classic 
records of the uses of flax, or what most writers accept as flax in Sanskrit 
literature. 
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LIPPIA, Linn.; Gen. PL, II., 1142. 

_ , Verbenace^:. 

Lippia nodiflora, / 7 . I,td., IV., 563; Wight, lc., 1. 

Syn. Verdfna nodiflora, Linn.; V. capitata, Forsi.; Blairia no- 
DII'LORA Geertn. ; Zapania nodielora, Lamk.; Lantana sarmen- 
TOSA REPENS, Sprcilg. ; PHYLA CHINBNSIS, Lour. 

Vera. Bhui-okra, Hind,; Ludra, N.-W. P.; Mokna, bnkan, bakan, jah 
7 T/ W, ,.^ nct ^ ^ an t —gorcikh mundi , Pi).; SlND: Dec.; 

£atolia,\ Bomb.; Ratoliyd, Mar. # Guz.; Podutalei, Tam. ; Bokcnaku, 

I F.L,; Henmauadatta, Sing. ; Vashira, Sans. 

Reference 3 . — /)^, & Gibs., Bomb. FI., 198 ; Stewart, Pb. PI., 166 ; Ains- 
he Mat. Ind., II., 3 ij; Dymock, Mat. Med. I V. Ind., 2nd Ed., 500 • 
Honigberger, Thirty-five Years in the East, II., 3 oo ; S, Arjun, Bomb. 
Drugs, 105 ; Murray, PI. and Drugs, Sind, 175; Atkinson, 'Win. Dist., 
3 * 5 ; I*d. horcster , XII., 19 ; Gazetteers :-N.-\V. P., I., 83 ; IV., Ixxvi. 

Habitat. An evergreen undershrub, common in wet places through¬ 
out India and Ceylon,distributed to all tropical and warm-temperateregions. 

Medicine.—Ainslie writes; “The tender stalks and leaves of this 
iow-growing plant, which last are in a slight degree bitter, the native prac¬ 
titioners prescribe, when toasted, in cases of children’s indigestion, to 
the extent of two ounces in infusion, twice daily; it is also ordered as a 
drink for women after lying-in.” Stewart states that it is considered 
cooling by the natives of the Panjab, but in the time of Honigberger it 
appears to have been regarded as of very little medicinal value. He writes : 
“The natives know the plant, but very seldom use it.” He himself con¬ 
sidered it valuable in “ Ischury, stoppage of the bowels, and pain in the 
knee-joint.” Dymock states that it is used in Bombay as a demulcent in 
cases of gonorrhoea. 

Liqueurs, see Spirits, Vol. VI. 

LIQUIDAMBAR, Linn.; Gen. PI., 669. 

Liquidambar Altingia, PL; see Altingia excelsa, Noronha; Vol. 

I., 201. 

L. orientalis, Miller ; DC., Prodr., XVI , 158 ; Hamamelidkte. 

Liquid Storax, Liquidambar, Rose Mallogs. 

Syn.—LiyuiDAMBAR imberbk, Alton. 

Vern.— Siidras, meih-sila > ndgorigond, Hind.; Silha, silaras , Beng. ; 
SiLdras, saiajet, usturuh , Bomb.; Silo rasa. Mar. ; Mcih-sUa, seldras, 
Guz. ; Neri-arishippdl, Tam.; Shild-rasam. Tel.j Rasamalla, Malay.; 
Nantayu, Burm. ; RasamaHa , Malays. ; Silhuka, Sans. ; Miah-sdyelah, 
usteruck , meati-lubani , saiajet , meak , sillaru,, cdter mija , Arab.; 
Meik-sila , asle-lubni, Peks. 



<!V Hanb., Pharmacog., 27 ',* U. S. Disfsns., 
‘ ~ ‘ M Bomb. 


417 > 46'- ; XXII., . f 30 ; Flut 

!5th Ed., l 3 ; 3 , 16S6 ; Bent. <&* Trim., Med. PL," ioy ; S. Arjun , 

Drugs, (SO; Year Book Pharm., 1-74, 293; Birdwood, Bomb. Pr ., 81 ; 
Balfour, Cvchp., II., 721; Smith, Die., 247 ; Ind. F rcstcr, II., 181, 408 ; 
** » 4^5 •, 

Habitat. A hand 5 ome, umbraceous tree, resembling a plane, grow¬ 
ing to the height of 30 to 4.0 feet or more, and forming forests in the ex¬ 
treme south-western part of Asia Minor. In this region the tree occurs in 
the district of Singh.ala, near Melasso, about Budrum (the ancient Hali¬ 
carnassus), and Monghla, also near Giova and Ulld in the Gulf of Giova, 
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and lastly near Marmorizza and Isgengak opposite Rhodes.” “The 
tree is not known to grow in Cyprus, Candia, Rhodes, Kos, or indeed in 
any of the islands of the Mediterranean” ( Hanbury ). 

Medicine.— Liquid storax has long formed an important article of 
medicine in this country; indeed, Fluckiger & Hanbury state that as early 
as the first century it was exported by the Red Sea to India. For many cen¬ 
turies it has been, and still continues to be, an important article of export 
from Bombay to China. Hanbury’s investigations have proved that the 
solid storax of the ancients, which was derived from Styrax officinale, 
Linn ., and was always scarce and valuable, has, in modern times, entirely 
disappeared from commerce, and has been replaced by the balsam now 
under consideration. 

The method of extraction and preparation is described by Hanbury 
as follows :—“ The extraction of Liquid Storax is carried on in the forests 
of the south-west of Asia Minor, chiefly by a tribe of Turcomans called 
Yuruks. The process has been described on the authority of Maltass 
and McCraith of Smyrna, and of Campbell, British Consul at Rhodes. The 
outer bark is said to be first removed from the trunk of the tree and rejected: 
the inner is then scraped olf with a peculiar iron knife or scraper, and 
thrown into pits until a sufficient quantity has been collected. It is then 
boiled with water in a large copper, b}' which process the resin is separated, 
so that it can be skimmed off. This seems to be performed with sea water ; 
some chloride of sodium can therefore be extracted from the drug. The 
boiled bark is put into hair bags, and squeezed under a rude lever, hot 
water being added to assist in the separation of the resin, or, as it is termed, 
yaghy i.c.y ‘oil.* Maltass states that the bark is pressed in the first in¬ 
stance per se, and afterwards treated with hot water. In either case the 
products obtained are the opaque, grey, semi-fluid resin known as Liquicji 
Storax, and the fragrant cakes ot foliaceous brown bark, once common, but 
now rare in European Pharmacy, called “Cortex Thymiamaf .is.” 

Description. —The balsam is a soft, viscid resin, usually of the con¬ 
sistence of honey, heavier than water, and greyish-brown in colour. It 
always contains water which by long standing rises to the surface. When 
heated it becomes dark brown and transparent; when spread out in a 
thin lay:r, it partially dries but does not lose its stickiness. When free from 
water it dissolves in alcohol, spirit of wine, chloroform, ether, glacial acetic 
acid, bisulphide of carbon, and most of the essential oils. It possesses 
a pleasant balsamic smell when old. but when recent, has an unpleasant 
odour of bitumen or naphthalin. Its taste is sharply pungent, burning, 
and aromatic. 

Chemical Composition. — For an account of the compilation of this 
drug, which, not being of Indian origin, need not be full* issed in 
this work, the reader is referred to the exhaustive description in Fluckiger 
& Hanbury’s standard work. It may be mentioned, however, that the 
principal constituents are styrol, a colourless, volatile, liquid hydrocarbon' 
styrochiy a crystalline solid ; cinnamic acid; a resin, and an essentia! oil! 

Therapeutics.— Liquid Storax is a stimulant expectorant like the Bal¬ 
sams of Peru and Tolu, and Benzoin, but except as a constituent ot the Com¬ 
pound Tincture of Benzoin, is, at the present day, little prescribed in Euro¬ 
pean medicine. Locally applied it is stimulant, antiseptic, and disinfectant, 
and ha been much advocated of late years as an application for scabies and 
phthiriasis. For this purpose it is mixed with olive or linseed oil. It is 
interesting to find that this property of the drug appears to have been 
known to old Sanskrit writers, by whom it was considered “useful in affec¬ 
tions of the throat, copious perspiration, and skin diseases V (£7. Q m 
By Muhammadan physicians it is esteemed as a tonic, resolvent, suppura- 


MEDICINE. 

Resin. 

73 


Bark. 

79 










MINlSr^ 



Dictionary of the Economic 


RAPHIC 

stones. 


§L 


Trade in Liquid Storax. 


MEDICINE. 


TRADE. 

8o 


81 


DISTRIBU¬ 

TION. 


Madras. 

w 


Bpngral. 

83 

Rewah. 

84 


Central 

Provinces. 

»5 

Uajputana. 

86 


tive, and astringent. Thus Dymock writes: “ It is prescribed as a pec¬ 
toral, and is thought to strengthen all the viscera; applied externally it is 
supposed to have a similar action upon the parts with which it comes in 
contact. It is a favourite application to swellings, and in Bombav is much 
" S jS ,n ° f rc K hlt,s ’ t . he inflamed part being smeared with it, and bound ud 
I" tobacco Itaves.’ It is also largely used in perfuming medicinal 
h e h, Atm ^ I f, eKCeS; J i Vo } I " j °0 yields a very similar resin, which 

ridrr^tlon w, - CqU h ’' tS medic ! nal properties, that now under con- 
Waring, however, wrote in th e. Pharmacofiaia of India , that he 
had tried it as an expectorant without satisfactory results, and that as far 
as his experience went, it appeared to be of little value medicinally. 

Of '? ft 1 **," n ° l [ eturnec | separately in the statistical tables 

of imports, the total trade in the article cannot be specified. Dymock 
states, however, that the imports into Bombay in 1881-82 amounted to 362 
cwt. from the Red Sea ports, and valued R16,154. It is probable that a 

considerable proportion was re-exported to China. 

Liquorice, see Glycyrrhiza glabra, Linn.; Vol. III., 512. 

Liquors, see Malt Liquors, p. 124. ; also Spirits, Vol. VI. 

Litharge, see Lead, Vol. IV., 602. 

LITHOGRAPHIC STONES. 

Lithographic Stones, Geol.of I„d., III. {Economic, Ball), <c6 

References.- Baden Powell, Pb. Prod., 4 S; Balfour, Cyclop. Ind 'll 

TV » -l:V 5 e‘. Rec ’’ Ma . d \ (’Ms), //., 38; Adm. Rep , C. Prov. 80 
Distribution.—Stones suitable for lithographic purposes are at present 
almost entirely imported from Europe and are sold by weight at hieffi 
prices. An indigenous stone of this description is a great desideratum 
since most native printing is by lithograph. This fact, combined with the 
high price of European stones, led to trials being made of Indian material 
soon after the introduction of lithography in 1822. Stones with the neces¬ 
sary qualities, however arc not of wide distribution ; and since most of the 
limestones m India belonged to the more or Jess altered series of Iran 
sition rocks, they were found to be hard, splintery, and difficult to dress 
i p0, o h *„ T ^ y ^ve accordingly proved only fitted for rough work 
and, as Ball writes, I he fact that they are not used, at least to anv an- 
preciaule extent, while high prices continue to be paid for European stone- 
is the strongest argument against their being of any substantia! value ” 

The following are enumerated by Ball as the localities from which 
lithographic stones are said to have been obtained in India: — 

Madras, Bellary, Karnul, Guntur, and Masuiipatam.* The best ap¬ 
pear to have been derived from the metamorphosed limestone of the Karnul 
district, I'tit even these are harder, more splintery, and less tractable than 
European stone. 

Bengal.—The limestones of the Lower Vindhyan series early attracted 
ed on b 3re nCt Suffic,ently pure and homogeneous to be depend- 

Rewah .-In 1843 small samples from Burwa were sent to the Asiatic 
lithographic press and were favourably reported on, but further research 
appears to have proved them to be unsatisfactory. 

Central Provinces,—Stones of a serviceable kind have been found in 
Raipur, and were at one time used in the jail press of that district 

Pdjputana .--Ball writes: “ Of all the'suggested substitutes of indige¬ 
nous stone for that imported, a yellow limestone obtained in the lesalmir 
State appears to have been of greatest promise »* Attention was first drawn 
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to it, about sixty years ago, by Captain Boileau in Gleanings in Science , 
/., and the Indian Review, III. He stated that it was not suited for fine 
chalk drawings, but could be used for all other purposes with the ordi¬ 
nary materials. The chief point dwelt upon is the method of polishing 
which it was found necessary to adopt. The stone, being hard, brittle, 
and, semi-crystalline, could not be polished with the ordinary sleek stone 
and pumice, but rubbers of lac and corundum, coarse, then medium, then 
fine, followed by polishing with calcined peroxide of tin, were found to pro¬ 
duce good results. 

Bombay.— The limestones of the Kaladgi and Bhima series have been 
tried, but have failed to give rise to a demand. 

Panjdb .— Baden Powell writes: " Some kinds of native stone are in 
use, but the European are always preferred for the finer kinds of work, 
and where great sharpness of delineation is required in the print.” 

Ball, in summing up the remarks from which the above has been con¬ 
densed, writes : “ It would seem, judging from the geology,that in the Sub¬ 
range and in Culch, there are better chances of finding a limestone suit¬ 
able for the purpose than anywhere else in India.” It may be mentioned 
that the best European stones are obtained in quarries in the oolitic rocks 
of Solenhofen near Munich, and in Pappenheim on the Danube. A per¬ 
fect stone is compact and homogeneous, free from veins, flaws or spots, 
and of an even grey or drab colour. 


§L 


LITSiEA 

elongraia- 


DISTRIBU¬ 

TION. 


Bombay. 
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Panjab. 


LITHOSPERMUM, Linn.; Gen. PL, II., 860. 

[Boragine.e. 

Lithospermum officinale, Linn. ; FI. Br. Ind ., IV., 173 ; 89 

Syn. —Magarospermuw officinale, D^ne. 

Vern. — Seeds ^Lubisfirmun , Hind. 

References. —Royle, III. Him. Bot., /., 304; Stewart, Bot. Tour in ; 

Hazara, &c., in Jour. Anri.-Hort. Soc. of Ind. (Old Senes), XIV. , 6 ; i 
AitchBot. Afeh. Del. Com., 90; O'Shaughnessy, Be tig. Dispens., 1 
40j ; Balfour, Cyclop., II., 72$. 

Habitat.—An erect undershrub or herb, frequent in Kashmir at altitudes 1 
of 5,000 to 8,000 feet. 

Medicine.—O’Shaughnessy writes : “ The seeds are long, very white, MEUiriNK. 
and like small stones or pearls, on which account they have been popularly Soeds. 
used as a remedy for stone.” CO 

Litmus.— A blue dye, prepared chiefly in Holland from the orchil-yielding 
lichen Roccella tinctoria; see Lichens. Vol. IV., 630. 


LITSiEA, Lam. ; Gen. PL, III. 161. 

A grnus of evergreen, rarely deciduous trees or shrubs, which com¬ 
prise? s»>mc 140 specie*, native Ol tropical and Eastern And* Australasia, and 
the Pacific Minds; ram in Africa and America. Ol these 65 are indigenous 
to India and Ceylon* The economic information relating to 1 his genus has, 
as a rule, been detailed by Indian writers under the names of vai ictus species of 
Tetranthera. 

Litsaea elongata, U\i!l. FI. lir. Ind., V., /6j,- Laujune*. 

Syn. — Daphntdium Pelonoaium, Xres ,• Tetuanthkra sikkimknsis, h 
Afeissn., in part. 

Vern. — Paid:, p A a lay, phusri. Nep. ; Phamlel , Lf.pcha. 

References. Gamble. Man. l imb., ju ; List of Trees, Shrubs, &c, y of 
Darji'ing, 65. 

Habitat.— A budi or small tree, native of tl Subtropical and Tern- | 
perate Himalaya, from Garhwal to Bhutan, also of the Knasia mountains 
at altitudes from 5,000 to 6,000 feet. 
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Structure of the Wood.—Gamble describes Daphnidium elongatum, 
Nees , which has been reduced to this species in the Flora of British India, 
as a “ large evergreen tree.” It is possible, therefore, that the following 
description of the wood, and the vernacular names above enumerated, may 
in reality belong to another species. According to Gamble the timber is 
“ yellow, turning olive-grey on exposure, moderately hard, even-grained, 
weight 34 to 4ifb oer cubic foot. A very pretty wood, worthy of attention; 
used for building, chiefly as planking. ,> 

Litssea grandis, Wall.; FI. Br. Ind., V., 162. 

Syn.—T etranthera grandis, Meissn.; Polyadenia grandis, Nees* 

Reference. — Kurz , For. FI. Burnt., II., 299. 

Habitat.-r-An evergreen tree, from 20 to 40 feet in height, not uncom¬ 
mon in tropical forests all over Pegu. Martaban, and Upper Tenasserim; 
found also in Penang, Malacca, and Singapore. 

Structure of the Wood.—" Yellow with a beautiful lustre, rather heavy, 
close-grained, very soft, a fine fancy wood” [Kura). 

L. polyantha, Juss. ; FI. Br. Ind., V., 162. 

Syn.— LiTSAiA monopetala, Pers.; Tetranthera monopetala, Roxh.; 
T. macrophylla, Wall.; T. alnoides, Miq . ; 1 , FRUTICOSA and VF.R- 
TICILLATA t Ham. ; ?T. SEMECAKP 1 FOLIA, Wall.; T. HEXANTHA, Csteo. ; 
Tom ex pubescens, Willd. 

Vern.— Meda, gzva, singraf, sangtan, marda , kat marra , kakuri , kerauli , 
Patoia , katmoria , papria, katmedh , kari , rand-kari, Hind, j Bara 
kukur chit a, Beng. ; Pojo, Santal ; Sunlu, Assam ; Huara , Kachar ; 
Ratmanti , kadmero , Nepal ; Suphut , Lepcha ; But, mugasong , Michi; 
Bolbek, Garo ; Mendah , kari, kjera , toska, leja, Gond. ; Letnja, 
Kurkui Randkarri, kat;nrdh,Q\wn Rian, gvid, harem, bark ~meda 
lakri, Pb.j Ranamba , Mar.; Nara viamudi, nara, Tkl. ; Ungdung, 
Burm. 

References.—Roxb., FI. Ind., Ed. C.B.C ., 735 ; Brandis, For. Fl., 38 o„ t. 
45 ; Kurz , For. FI. Bunn., If., 299 / Gamble, Man . 3/0 ; Stewart 

Pb. PL, iS8 : Campbell , £c. /W. 6’Aw/ia Nagpur, No S447 : Elliot , /»/. 
Andhr., 129 ; Ainslic, Mat. Ind., II., 227 ; Drury, U PL, 421 ; Cooke , 
Oils and Oilseeds, (to \ Indian Forester , V.,212; VI., 239 , 3 or, J/0 ; 
FY//„ /27 ; Gazetteer, Mysore and Coorg, I., 66. 

Habitat. —An evergreen bush or small tree, from 20 to 40 feet in height, 
met with from the Panjab and the Salt Range along the foot of the Hima¬ 
laya on which it ascends to 3 > oof) feet, eastwards to Assam and Burma, and 
southwards to the Satpura Range and Coromandel; distributed to Java 
and China. 

Oil. —The seeds yield an oil, used in the manufacture of candles, also 

medicinally for ointments. . . , 

Medicine.— Ainslie writes : "The bark is mildly astringent, and has 
a considerable degree of balsamic sweetness/ 5 “It is used by the hnl 
people in the cure of diarrhoea.” Stewart writes : “ I he bark, with that 
of Tetranthera Roxburghii, Ne:s (Litsaea sebifera, Pers., var. proper), 
is officinal, being considered stimulant, and after being bruised, applied, 
fresh or drv, to contusions, and sometimes mixed with milk and made into 
a plaster.” Campbell confirms the above, writing : “The powdered bark 
is applied to the body for pains arising from blows or bruises, or from hard 
work ; it is also applied to fractures in animals The seeds yield an oil 
which is used medicinally. The medicinal properties above enumerated 
arc very similar to those of the better known, and more largely employed, 
L. sebifera, Pers, the vernacular namci for which also strongly resemble * 
and, indeed, in certain dialects are identical with those of this species. 

Structure of the Wood.—Olive-grey, soft, not durable, soon att- CKed by 

1 insects, weight ^8lb per cubic foot, used lor agricultural implements (Gamble)* 
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LITSAiA 

sebifera. 


Domestic,—The leaves are used in Assam to feed the muga silk¬ 
worms (Antheraea assama. West™.); they have a cinnamon-like smell 
when bruised ” ( Gamble ). 
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Litssea salicifolia, Roxb . / FL Br. Ind ., V., i6y. 

Syn.— Tetranthera salicifolia, Roxb. • T. glauca, Wall. ; T. lauri- 
FOLI A, Roxb. ; T. ATTENUATA, Wall.; T. LANCE/EFOLI A, Roxb. (LANCI- 

FOLIA, Kurs .) T. salicifolia and saligna, Herb. Ind. Or. H.f. & T. 

Vern -Sampat, Nep. ; Digilati , Michi ; Diglotti , sum, Assam j Cheng - 
phisol, Kachar. 

References.— ^ Gamble, Man. Ttmb., 3 io ; Trees . Shrubs, &c. y of Darjiling, 
65; Af»/ny, For. FI. Burnt., 11 ., 3 GO; hidian Forester, V., 212; Agri.-Hort . 
Soc. of Ind., Jour. ( Old Series), VI., 29 ; XIII., 3 ^ 5 , 3 gg, 401, 411. 

Habitat.— An evergreen bush cr small tree, of Northern and Eastern 
India, from Oudh and Nepdl to Sikkim (ascending to 6,000 feet), met with 
also in Assam, Bengal, Chittagong, and Pegu. 

The Flora of British India contains a description of six varieties, 
which, however, need not be enumerated here, as only one, var. ellip- 
soidea, is reported as possessing economic value. 

Domestic.—The leaves are employed, like those of L. polyantha, to 
feed the muga silkworm in Assam. 


L. sebifera, Pcrs., var. sebifera proper; FI. Br. Ind., V ., 158. 

s yn- — Litsasa sebifera and tetrantheka, Pers. ; L. multiflora, 

Bltitne ; I . CHINENSIS, I.atftk. ; TeTRANTHERA LAURIFOLIA. MULTI- 
FLORA, racfmoso-umbellata, and Roxburghii, Blume • T lauri- i 
folia, r Jacq. ; T. Roxburghii, Nees ; T. capitata ,Herb. Roxb. • 
1 . APFTALA, Roxb.; TOMKX TETRANTHERA and SEBIFERA, WVid • j 
Si imfera glutinosa. Lour.; Laukus involucrata, Kamil?., Gaia 
nipf.lli, Jones. J 

This species is divided into three varieties in the Flora of British India 
vis., I, sebifera proper, 2, glabraria, and 3, tomentosa. Of these only 
the first, of which the synonyms have been above detailed, is of economic 
value. 


^ L T. n ,\ Garbijaur, singrauf, medk, min da, bark= maid ndakri. Hind • 
A tikur chita , ratun, garur, bark = maidd-lakri, Beng. ; Sudp itnvoi 
Lfpcha; Garbijaur, stngrauf N-W. P.; Medk, OuDH : Medasak\ 
cnandna , gTvd, ruin, mcdachoo, bark = dadakri, maidasak , Pb. ; M n- 
d ft\ . C * P * ; ^ Maida-lakri , leaves *~chickana. Bomb. ; "bark=* 

GoA ;Maida 4 akadi, Mar.; bark > Maida-la'.ti, mushaippt-vetti 
pi.nin-pattat, 1am.; Narra alagx , narc nmmidi, meda, i-r L . • Our-tovf 
ung-dung, it ngdungnei, Bukm.; hark -Maghdsc-hiudi, Ak ,/• ‘bark 
»/vi/e, Pers. ' 

References. - Roxb., FI. Ind., El. C.B.C., 73.;, 73s ; Brandis, For F! 3 iq . 
Kurs, For. FI. Burin., II., 29 # ; Gamble, Man. limb., 3'a • Th va '-Vc P'f 
r M PI, PI ,A\. PIP., Cl a * a,lt S > tU ' 




of Ind., Jour. {Old Series)'. —IV., S*l„ 260 ; xfll. ~¥ii’sin' 

(TVt tu Series): —/., 102; I ., 71 ; India:: Forcdcr -- III y 0 '. r. / * • 

3 oi, 3 o 3 , 304; X., 32 $. * j 

Habitat.— An evergreen tree of very variable habit, foliage, and infinite 
cence, widely distributed throughout the hotter parts of India. ,u res- , 

Fibre.— M. Dumaine stales that the red roots are employed 
material, and also for making a strong siring in Hazaribairli ( A* r i 1 

Soc. of Ind. Jour. (Xe-.o Senes), /.. ;/). 6 ^S^'Uort. 
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Oil-yielding Plants. 


Oil.—An oil, obtained from the fkuit, is employed in China and 
Java in the manufacture of candles. Baden Powell states that “ it is used 
to make ointment and candles,” but does not mention whether the latter 
observation refers to the Panjdb or not. No Indian author confirms his 
statement, and it appears probable that the greasy exudation is, in this 
country, utilised only medicinally. 

Medicine.—-The feebly balsamic, mucilaginous bark is one of the best 
known ard most popular of native drugs, Gymock states that it does not 
appear to have been mentioned by Sanskrit writers, and 'is only briefly 
noticed in Muhammadan works. He considers it probable that the drug 
has been adopted by Muhammadan physicians in India as a substitute 
for an Arabian drug, called Maghath , the botanical source of which is un¬ 
certain. At the present time it is largely employed as a demulcent and 
mild astringent in diarrhoea and dysentery. According to Irvine it is also 
esteemed as an aphrodisiac in Patna. Fresh ground, it is used either dry, 
or triturated in water or milk, as an emollient application to bruises, and 
as a styptic dressing for wounds. It is also supposed to be anodyne, and 
to act as a local antidote to the bites of venomous animals. 

The oil from the berries is used in rheumatism; the leaves are mu¬ 
cilaginous and have a pleasant odour of cinnamon. 

Structure of the Wood.—" Greyish-brown, or olive-grey, moderately 
hard, shining, close and even-grained, seasons well, is durable and not 
attacked by insects. A fine wood, worth nolice” (Gamble). 

Litsaea umbrosa, Nees; FI. Br. Ini., V., iyg. 

Syn.—L its,ea consimilis, Nees; Tetradenia umbkosa and consimilis. 
Nees; TktraNTHERA umbkosa, Wall. ; T. pallens, Don. 

Vern. —Pnleli, Nfp.; Chira , chir-chira, KumaoN; Kanwal (a), tilbora t 
sara , jhatela, chtrara , chirchira , N.-W. P. ; Chirudi, chindi , chilotu 
rault, shalanglu , charkd. Pb. 

References. — Brandis. For. FI.,382; Gamble> Man. Timb., 3ri ; Trees, 
Shrubs, &c., of Darjiling, 65 ; Stewart , Pb. PL, 188; Cooke, Oil and 
Oilseeds , 55. 

Habitat. -A small tree met with on the Temperate and Sub-tropical 
Himalaya from Kashmir to Sikkim, at altitudes of 3,000 to 7,000 feet, also 
on the Khdsia mountains from 5,000 to 6,000 feet; distributed to Munni- 
1 pur. 

Oil.—A considerable amount of confusion appears to exist in the litera¬ 
ture of Indian Economic Botany regardin ; an oil-yielding Litsaea. Stewar t 
described an undetermined species in his Panjdb Plants as bearing an 
oil-yielding fruit. Brandis gives the same vernacular Panjab names for 
the species now under consideration, as those enumerated by Stewart for 
his undetermined species, and states tha: the fruit yields an oil used for 
burning He, however, unites L zeylanica, Nees , with L. consimilis, Nees , 
and L. umbrosa, Nees, as ore species, which appears to have led Gamble 
to make the mistake of stating that the first mentioned species also yields 
an oil used for burning. The writer can find no other reference to an oil 
obtained from L, zeylanica, and it appears probable that Gamble has 
inadvertently over-looked the fact that Brandis, though uniting the spe¬ 
cies has been careful to describe the oil as obtained only from L. consi- 
miiis Similarly Gamble, in his list of vernacular names for L. zeylanica 
(which he agrees with the Flora of British India in considering distinct), 
h a . enumerated the Panjabi and North-Western Pros mces names of L. 
umbrosa. In this he is evidently mistaken, since L. zeylanica does not 

occur north of the Konkan. . 

Structure of the Wood. Yellow, moderately hard, ciose-gra:ncd, 
weight 4.3ft) per cubic foot; a good wood ” ( Gamble /. 
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Medicinal Hepaticae. ( J. Murray,) LIVERWORTS, 


\.i* 44 * f $ 45 - 

Litsaea zeylanica, Nees; FI. Br. I nd. , V., 178; Wight, Ic., it. 132 , 

Syn. —LitS/KA oblonga, Nees ; L. sthiolata, Bluvie ; L. foliosa. Nees; 

L. FURFURACEA, Nees ; L. SCROBICULATA, MqissU. ; L. TKINERVIA, 
us<.; Teirauenia ceylan >ca, FURFURACEA and folios \, Nees ; I 
etranthera foliosa, pulcherrima {in part) and furfuracea, 

Wall. ; LaURUS Cassia, Linn.; L. involucrata, Vahl. ; L. zeylanica. 

Harm. 

Vern.— Belori, Nilghiris; Dawal kurundu , Sing. 

References. — Brandis , For. Fl. y JS2 ; Kurz , For. F/. Burm., //, Jod ; 
ffomr, F/. Fy/zc, 29-i ; Gamble , Afan. Timb.,3lt ; Thwaites , Eh. Ceylon 
PI., 257 ; Dalz. & Gibs., Bomb. FI., 223; Lisboa , £/. F/. Bomb., u3;. 

Gazetteer :— Bombay , A I 7 ., 441 ; Ind. Forester , //, 23 ; ///., 204. 

Habitat —A small tree with variable foliage, met with in Bhutan, the 
Khasia mountains, Sylhet, Chittagong, Pegu, Tenasserim (ascending to 
7,000 feet), and Martaban, also on the Western Coast from the Konkan 
southwards, and from Quilon to 7,000 feet in altitude on the Nilghiris ; 
distributed to Ceylon, Penang, Malacca, java, and Sumatra. 

Oil.— See remarks under the preceding species. 

Structure of the Wood.—“ Reddish-white, with darker heartwood, 
moderately hard, growth slow, weight 36 to 38ft per cubic foot” (Gamble). 

In Southern India it is used, according to Beddome, “ for house-build¬ 
ing purposes, planks, rafters, &c., being straight-grained and tough.” 

LIVERWORTS. 

Liverworts, Mitten , Indian Hepatic lb, in Jour. Linn. Soc., V ., 8g- 

[ / 28 ; Bail Ion, Bot. Mtd. Crypto., 

The Liverworts or Hepatic te constitute a group of the non-vascular 
Cryptogams, allied to the Mosses. They are cosmopolitan in range, but 
exist in greatest number in moist cool climates. Consequently, though they 
are to be found in nearly all moist parts of India, their number and relative 
importance in the vegetation increase from the plains to the temperate 
regions of the hills, and the Alpine Himalaya. But few are of any eco¬ 
nomic value, and, so far as the writer is aware, none are used in any way- 
in India. 

The following are the species that have been considered useful: — 

Marchantia polymorpha, Linn. : Mitten, in Jour. Linn. Soc.. V ., 725. MEDICINE. 

One of the commonest of liverworts; found on the North-Western Hima¬ 
laya from |amu to Sikkim, between the altitudes of b,ooo and 14,000 feet. 

This species has been vaunted, more than any olher, as a remedy for affec¬ 
tions of the liver. It has also been described as a valuable medicine in 
certain chronic skin affections, phthisis, and anasarca. 

Fegatella conica, Corda ; Mitten, 126. 

Occurs in the North-Western Himalaya and Western Tibet, between 
7,0c o and 10,000 feet. At one time a decoction of this liverwort was held 
in high repute as a remedy for calculous complaints, and as a diuretic. 

Certain species of Jungermannia have had antiscorbutic and antisyphilitic 
properties ascribed to them, due to the iodine contained in their fronds, and 
members of the genera Riccia and Anthoceros have also been considered of 
medicinal value . . . 

From the gradual disuse into which these remedies have fallen, how¬ 
ever, it would appear that the properties assigned to them were all more or 
less fanciful. Tho supposed action of many species in diseases of the 
liver may probably have ar:~en from a belief in the '‘theory of signa¬ 
tures.” If so, it is all the more remarkable that they are not, and ap¬ 
parently never have been, employed in Indian medicine, in the more remote 
days of which this theory held such rn important position. 
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LIVISTONA } Br./ Gen. PL, III., 929. 

. [a, h, c, d, App. xxiii. ; Palmje. 

Livistona Jenkinsiana, Griff., Pains of Brit India , 128, PI. 226 , 

Vern. toko pat , Assam,* Tailainyom , tulac-mvom, porbong, Lepcha; 
Htan-myouk-lu , Burm. 

References . K nr a. For. FI. Burm., II., 525 ; Gamble, Man. Timb ., ; 

Trees, Shrubs, &c ., 0/ Darjiling, 86 ; Foyle, Fibrous PI. , 97 . 

Habitat. —A palm 20 to 30 feet in height, with a thick, round crown, 
commonly met with throughout Assam, but most plentiful in theNowp-om? 
District. 

Domestic, &c.—Griffith writes: “Major Jenkins tells me that‘this 
palm is an indispensable accompaniment of every native gentleman’s house, 
but in some parts it is rare and the trees are then of great value/ I cannot 
call to my recollection having ever seen a Toko tree undoubtedly wild. 
The leaves are in universal use throughout Assam for covering the 
tops of doolees fpalanqueens), and the roofs of boats, also for making the 
peculiar hats, or rather umbrella-hats ( jhapees ) of the Assamese. For 
all these purposes the leaves are admirably adapted by their lightness, 
toughness, and durability. ” The leaves are similarly employed by the 
Lepchas for thatching and umbrellas. 

L. speciosa, Kurz ; For. FI. Burm., II., 526. 

Vern.— Thau, Magh. ; Tawtan, Burm. 

References. — Kura, Ind., Jour. As. Soc. Ben r., xliii.-, Fl. Burm., //., 
204 ;Gamble, Man. Timb., 418. 

Habitat. — An evergreen lofty palm, frequent in the tropical forests of 
Chittagong, the eastern and southern slopes of the Pegu Yomah, and 
Upper Tenasserim. 

Domestic.—Gamble states that the leaves of this species are sometimes 
used for thatching in Chittagong instead of those of Licuala. 

LizardSj see Reptiles, Vol. VI., Pt. I. 
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LOBELIA, j Linn.; Gen. PI., II., 55/. 

A genus of herhs or shrubs which comprises about 200 species, natives for 
the most part, ot America and South Afr.ca. Fifteen are indigenous to 
India. One American species, L. inflata, Linn., is of interest, since the dried 
flowering herb constitutes the Lob lia of medicine. This drug ic much used 
in Europ an practice as an expectorant, and to depress the respiratory centre 
and relax the bronchial muscles in asthma and whooping cough. In full doses 
it is diaphoretic, diuretic, and emetic, but is too powerful and dangerous an 
agent to be esteemed for these properties. I he drug is officinal in the Phar¬ 
macopoeia of India, and is imported from America, through Europe, in com¬ 
pressed, oblong, rectangular packages. 


[III., t. 135; Campanulacejk. 
Lobelia nicotianaefolia, Heyne ; Fl. Br. Ind., III., 42?; Wight, 

Syn.—R apuntium nicotianazpolium, Pres!. 

Va r.y trichaudra,—L. trichandra, Wight. 

Vern. — Deonal , bokcnal, dhaval , dawal, Bomb.; Ras-ni, Sing. 
References. — Roxb., Fl., Ind., Fd. CB.C., 170: Thwaites , En. Ceylcn 
PI., 170 ; Dale. & Gibs., Bomb. FL, i3j; O'Shaugnessy, Bong. Dis- 
Pens., 424; Dymock, Mat. Med., W. Ind., 2nd Ed., 468 • S. Arjun, 
Bomb. Drugs, 8r ; Li boa, U. PI. Bomb., 265; Gaaettecrs :— Mysore & 
Coorg,!., $6; III., I7t Bombay, XV., 4^6. 

Habitat.—An erect herb met with in Malabar, on the Gh£ts from 
Bombay to Travancore at altitudes of 3,000 to 7,000 feet, and in Ceylon. 

Medicine. — This species is said by Roxburgh to have been first de¬ 
scribed by Heyne, who found it near Bangalore* Little appears to be known 
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Lobelia; the Sea-Cocoanut. (f. Murray.) 
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regarding its medicinal properties, but the statement is made in the Indian 
Pharmacopoeia that an infusion of the leaves is antispasmodic. The dry 
herb and seeds are said to be extremely acrid, and according to Dymock 
the dust of the former irritates the throat and nostrils like tobacco. Lisboa 
states that the seeds contain an acro-narcotic poison, and that they are said 
to be preferred to Datura as a poison, when rapid effect is desired. No 
mention is made of the plant in native medical works, indeed it would 
appear to be more widely known as a poison, than esteemed as a dru°\ 
Domestic.—Graham states that the dried hollow stalks are soldtn the 
bazdr at Mahableshwar, and are used as Koluri horns (called panzod in the 
Konkan), for collecting herds of cattle and for scaring wolves. According 
to Gibson the Mahratta name deonal is probably given to the plant in 
allusion to the stems being similarly used as reeds for incantations 
(Dymock). 

Lobelia trigona, 7 fos£. / FI. Br. Ind., III., 423 ; Wight, Ic., t. 1170. 

Syn.—L. triangulata, Roxb . ; L. stipularis, Roth. ; L. gratioloides, 
Roxb. ; L. sp., Griff. 

Vern.— Chauric arak, Santal. 

References. — Roxb., FI. hid., Ed. C. B.C., Ho; Dale. & Gibs., Bomb. FI., 
f33 (excl . syn.) ; Campbell, Ec. Prod., Chutia Nay bur, Nos. 7 ^7, 0854 , 
C<S 69; Gazetteers:—Bombay, XV., 436 ; N.-IV. P., IV., Ixxiii., X., 312. 
Habitat.—An annual herb, common in the Deccan and Ceylon from 
the sea level to 6,000 feet, found also in Assam, Bengal, and Burma. 

Food.—Campbell states that the leaves are eaten as a pot-herb in 
Chutia Nagpur. 

Locusts, see Insects, Vol. IV., 470; also Pests, Vo!. VI. 

Lodh Bark, see Symplocos racemosa, Roxb.; Styraceae ; Vol. VI. 

LO DO ICE A, La bill. ; Gen. Pi., III., 939. 

T , . ^ f „ [7, 8 ; Palm*. 

Loaoicea Sechellarum, Comm. & Labill., Bot. Mag., 2734,3,6, 

The Sea Cocoanut ; The Double Cocoanut ; Cocos de Mer, Fr . 

Ver n .- Daryd - kd - ndriyal , Hind. ; Daryd - kd-ndrdl , Dec.; Jdhari-naral 
boMB. ; R a dal - re nydy , Tam. ; Samudrapu - tenUya , Tel. ; Katal - tdnv.u 
Malay.; Darya - nu - nanyal , Guz. ; Mudii - pol , Sing. ; Pc de - ou - si , Burm. ’ 
Ubdic nankaylum . Sans.; Ndrjilc - bahrt , Arab. ; Nargih - bahri , Pers. ' 

References.— For. FI $43 ; Ainslie, Mat. hid., II., ,26; lUodeen 
Sheriff, Supp. Pharm. hid., 169; Dvmock, Mat. Mcd.W. hid 2nd 
E ?-> *? 4 { b. Arjun, Bomb. Dn,:;s, 1.17; )'car Booh Pharm., 

288 ; Aird. 'ood, Bomb. Pr., 93 ; Rovle, Fib. PI., 12.1: Balfour Cyclo>> 
lh, 734; Treasury of Bi t., II., 692 , hid. Fort dor, VI., 2.10. 1 ' 

Habitat.—A tall palm, with a distinctly ar.nulaled smm and a crown of 
from 12 to 20 large leaves, met with in two or three rocky islands of the 
Seychelle group, north-east <?f Madagascar. It bears very large fruit 
which takes several years to attain maturity, and often becomes from 40 to 
5oIb in weight. 

Medicine.—Long prior to the discovery of the Seychelles the fruit 
which w'as found floating in the India:, Ocean, and washed ..shore by the 
monsoons, was known and valued in India. Strange accounts of the origin 1 
of this mysterious fruit were naturally prevalent, .such as that it was pro¬ 
duced by some submarine plant. From this belief, and from the fact that it 
was only found when washed ashore, it obtained its many popular Asiatic 
and European names, all of which have the same meaning—sca-cocoanut 
Many marvellous medicinal properties were ascribed to these nuts by 
ancient physicians, both European and Asiatic, and they were consequently 1 
sold at high prices. Now-a-days, however, these properties have been 
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recognised as fanciful and dependent solely on the rarity of the fruit. It 
is consequently no longer valued by Europeans, but Dymock informs 
us that it is still in great re'pute among the Arabs and natives of India as 
a tonic, preservative, and alexipharmic. Ainslie states that in his time the 
Vytians occasionally prescribed the kernel, given in woman’s milk, in cases 
of typhus fever, the dose being u a quarter of a pagoda weight twice daily,” 
and adds. “ It is also reputed antiscorbutic and antivencreal.” Dymock 
mentions that in Bombay it is prescribed as a tonic and febrifuge in com¬ 
bination with Lignum colubrinum (the small branches of Strychnos 
colubrina, Linn.). The special opinions below quoted show that it is also 
reputed to possess several other properties 

Special Opinions. —§ “ Daryaii-naryal is corrupted in Bombay into 
Jehari-naryal , which means ‘ poisonous cocoanut,’ and is believed to be 
so by the common people. It is, however, non-poisonous, and is commonly 
given to children, mixed with the root of nux Vomica, for colic. It seems to 
act mechanically, like Bismuth ” {Assistant Surgeon S. Arjun Ravat , 
L.M., Girgaum , Bombay ). It is given by natives, rubbed up with 
water, to check diarrhoea and vomiting, especially in cholera” {As¬ 
sistant Surp-eon Bhagwan Das , Ravtal Pindi f Panjab). “The ‘water’ of 
the green fruit or its soft kernel is believed to be antibilious and antacid 
when taken after meals. The ripe fruit is also used similarly but is at the 
same time purgative” ( Assistant Surgeon Bally Chu»d Sen . Calcutta). 

Food.— When unripe the inside of the fruit containing a transparent jel¬ 
ly-like substance is eaten, but when ripe it becomes horny and useless for 
food. The crown of the palm is also said to be eaten in the Seychelles. 

Domestic.—I he hard black shell is, in India, carved into ornaments 
and is also used for fakirs 9 drinking cups. The down attached to the young 
leaves serves for stuffing mattresses and pillows, the ribs of the canes and 
fibres of the petiole are used in making baskets, and the young palms are 
also employed in basket-making. 

Trade.— Dymock writes : — ‘ The nuts are now an article of export from 
the Seychelles, hundreds of them may be seen at Port Victoria, Mahe, 
whither they are brought from the island of Praslin. Value in Bombay 
Rii per lb for the dry kernel. Entire nuts fetch Ri to R2 each according 
to their size.” & 


j Logwood, see Haematoxylon campechianum, Linn.; Vol. IV., 198. 
LOLIUM, Linn.; Gen . PI., III., 1202. 

A genus of grasses which, according to Bentham, comprises two or three 
species confined to temperate regions of the globe. The members may be 
rea'lily distinguished frojn all others of the tribe HoRDEA 7 by the position of 
1 the sp'kelets on the rachis. 1 hey are so placed as to have their margins 
facing the rachis. 




1 


Loliurn perenne, Linn • Dtiihie, Fodder Grasses of North India, 6 S./ 

Perennial Ray or Rye Grass. [Gramtne/E. 

References Aitch.. Bot. Afgh. Del. Com., 126 ; Von Muller, Select Plants , 
i Sutton , Permanent an i Temporary Pastures, 40; Sletter and 
ochro!ter. Best Forage PL, 20; Rob. of Experimental Farm, Madras, 
; jour. Agri.-Hort. Soc. of India {Ne~o Series ), V. (Sel.), 5p. 
Habitat — A native of Europe, Northern Africa, and Western Asia, 
occurring in the I emperate and Alpine Himalaya up to an altitude of 
1 5,000 feet. It is one ot the best known of all grasses, is extensively cul¬ 
tivated as a pasture grass, and for hay, and is almost universally selected 
for lawn-culture. Several varieties occur in cultivation. 

Cultivation.— 1 his gras:-., thoueh not perennial on all soils, nor under 
adverse conditions, is, according to Sutton, fully entitled to the name by 
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which it has been known since 1611, the date of the earliest book on agri¬ 
culture in which it is mentioned. 

It thrives best in moist and rich loams and clay, but if the sup¬ 
ply of moisture be adequate, can also be grown on loamy sands, as well as 
on calcareous and marly soils. On rich drained soil it is a success, but on 
heaths, dry sands, and parched soils, it does not grow well. As a general 
rule, it requires stiffness as well as moisture in the soil, and can be grown 
even on the heaviest clays, provided they are drained. One of the best 
features of the grass as an Indian fodder is the fact that if the soil be 
fairly compact, drought has little effect upon its vitality. Thus in a dry 
year in Europe or Australia it has been observed to persist while other 
grasses have succumbed. 

The crop is more benefited than that of any other grass by the applica¬ 
tion of liquid manure and is also acted on very beneficially by irrigation, 
provided that the land be aiso well drained. Experiments in Europe 
have proved the maximum yield to be obtained in the year after sowing, 
the total of three cuttings from c ne acre being 9,3c off) of hay. The first cut¬ 
ting is the best. Drs. Stebler & Schroter state that one acre of ground 
requires 55ft) of seed, containing 71 per cent. (—38Jfh) of pure and ger¬ 
minating grains. The same authors write : “ For agricultural purposes 
perennial rye grass is rarely sown alone. It may occupy about 80 per 
cent, of a mixture with white clover. Such a mixture forms the excellent 
pastures on the alluvial lands of North Germany. If for mowing! 
much lower percentages should be used, especially when the soil is stiff. 1 
About 20 per cent, may be used for mixing with clovers to form ‘ clover I 
grass.* For temporary grass meadows the amount should not exceed 10 j 
per cent. ; if permanence is important, 5 per cent, should rarely be exceed- I 
ed. On a good soil, it should never be entirely absent from any mixture, 
because of its rapid and dense growth'* (Stebler and Schroter , Best \ 
Forage Plants ). 

This grass has been introduced into Australia, has spread rapidly, and 
seems likely to become one of the most important of the pasture grasses in 
many parts of the country. Thus Baron F. von Mueller writes: “ Rye 
grass stands the dry heat of Australian summers fairly well. It is likely to 
spread gradually over the whole of the Australian continent, and to play 
an important part in pasture, except in the hottest desert-tracts. It is one 1 
of the best grasses to endure traffic on roads or paths, particularly on soil j 
not altogether light, and is also one of the few among important grasses 
which can be sown at any season in mild climes ” 

Fodder.—Though the productive and nutritive powers of the Rve grass ; 
are considerably less than those of other meadow hays, its valuable 
drought-resisting qualities, and its property of rapid growth, render it a 
most valuable fodder, and one that appears likely io be worth)* of extend¬ 
ed trial in India. 

According to Wolff, 100 parts of the hay contain 79*2 of organic 
matter, consisting of albumen 10*2. fibre *0*2, non-nitrogenous extractives 
36 1. and fat'27, giving a ratio of nitrogenous to non-nitrogenous nutri¬ 
ment of I : 7*3. 

Though an excellent fodder and pasture grass, it has been said at 
times to produce disease in animals fed entirely on it. Thus F. von Mueller 1 
writes : “ Sheep should not bo continually kept on rye-grass pasture, as 
they may become subject to fits similar to those produced bv L. temu- | 
lent urn, possibly due- to the grass getting cigotised or otherwise diseased 
as many observers assert.” 

From available records it would appear that the introduction of this ! 
grass into India has only been attempted, on at all a largo scale, in I 
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Madras. It is therefore disappointing to find the following report issuing from 
he Saidapet Farm: “ The grass is not suited for this climate. It is possible 
course > ,ears lt might be naturalised.*’ Attempts made in 
the North-Western Provinces and Panjdb might, however, prove much 
more successful; indeed, a consideration of the nature of soil and climate 
required by the grass would seem to indicate that Madras, of all parts of 
India, may present the least favourable conditions to its growth. 

Lolium temulentum, Linn.; Duthie, Fodder Grasses of N. India 

The Darnel. r 

Syn.—L olium arvense, With .; L. robustum, R rich . 

Ver Machni, Hind. 

Re nV»r' C rTr~ D “‘i‘J e ’ l I S, i ^ emus T , Fodder Grasses of N.-W. Ind., 44; 

Die ' ?e, T r’n” » ed ' P Iy 2 $ ; t, U -,?; D , h P ens -> ‘Sth Ed., i6Sg ; Smith. 

p tlV : Gazetteers, N.-W. P. y IV.,lxxx; X., 321 ; Set. Red, N.-W. 

* n An j n . nual weed °f cultivation, also occasionally met with as a 
Nnrfhw. ■o and - m wast ® ground, common in the plains and hills of the 
Hh wYf 1 P I°Y lnc f and the Panjdb. It extends throughout Europe 
and Western Asia, has been found in Madura and North Africa, and 

CC 'm 5 a- S - an UCed p ant in the United States and Australia. 

i C nTn~ 1 he S u ED t ° r grains were used medicinally by the ancient 
rwirn Ph R ns ’. but ~ ave , never been officinal in India, nor in any 
^rnrrinr harmaCO ? CC c a ' ,T he .P ,ant ls referred to in this place only because^ 
;1 Weed ° f eu'Ovation, its seeds, which are generally supposed 
to be deluerious, may be found mixed with those of wheat or other 
cereals. Recent investigations have proved that the darnel grains are if 
perfectly healthy and sound, quite inocuous. But they are particularly 
dftbini 0 tHe - attaEk . s of ergot, mildew, and other fungi, 'and in ? these con- 
ditions, or in certain of them, are poisonous. They then appear to act as 
a powerful gastro-intcstinal irritant, and also to have a marked effect on 
ceiebro-sp 1 na 1 system, producing headache, giddiness, ringing in the 
ears, confusion of sight, delirium, convulsions, paralysis, and even death, with 
N^'h WrtP symptoms. In the report of the Chemical Examiner in the 
North-West Provinces tor 1869 several examples of acro-narcotic poisoning- 
following the use of wheat mixed with darnel, are cited. The-writer of the 
repot recommends that wheat likely to contain the grain should be puri¬ 
fy. b Y Slft ', n g ^ through a sieve, the holes of which are small enough to 

K Go^V^T, ' IOW tHe dafnel SCCd ‘° Pas3 thEOUgh 

LONICERA, Linn.; Gen, PI, II., s . 

nst- A A7"? ?f erect or scandent shrubs, which comprises about 80 species, 
of fhesJ t i ir^ e 7 1 a" at0 an, l b f lh -Alptne regions of the Northern Hemisphere. 

, It'd>an, most of which are small shrubs found ir. the Himalaya. 

. penclymeiium, Z;«;?.,* the woodbine or honey- uckle, a native'of 
niem^c b nf nl 1 r Vatcd m hil ! statInns as an ornamental climber. Several other 
otrwalH of 

Loniceraalpigena, Linn. ; FI. Br. l„d., III., , s; CaprifoliacejE. 

gyn.-L. Webbiana, Wad.) L. oxyphylla, Edges. 

References.—ifo/sj FI. Orient., Brandis, For. FI., 2S 6 ■ Garni!e, 

« JSS23 
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LONICERiT 

quinqueiocularis. 


Structure of the Wood.—Moderately hard, used for firewood. 
Lonicera angustifolia, Wall.; FI. Br . Lid., HI., 13. 

Vein— Michiga , jinjru, pilru , philki , gcang, Pb. 

References.— Brandis, For. FI., 255; Gamble , Timb., 217 ; Stewart, 

Pb. PL, 113 ; Atkinson, Him. Dist., 3 ii. 

Habitat.—-A small shrub of the Temperate Himalaya from Kashmir 
and Kumaon to Sikkim, found between 6,000 and 12,000 feet. 

Food.—It flowers in May to June, and produces a small, red, sweet 

fruit, which is eaten. . , , _ . . _ _ 

Structure of the Wood.—White, close-grained, hard, weight 6olb per 

cubic foot (Gamble). 

L. glauca, H.f. & T-. f FI. Br. Ind., III., ti. 

Vern.— Shingtik , shea , shewn, Pb. 

References.— Stewart, Pb.PL.1r3. 

Habitat.—A dense, wiry undershrub found in the lemperate North- 
West Himalaya and Tibet, between the altitudes of 12,000 and 16,000 feet. 

Medicine. — Stewart states that, in certain parts of Laddk, the seeds are 
given to horses for colic. 

L. hypoleuca, Done.; FI. Br. Ind., III., 14. 

Syn.— Lonicera eluptica, Royle . 

Vern.— Kharmo, kodi, zhiko, rapesho, Pb. ; Sperdi, gurdzdh, Afg. 

References.— Brandis, For. FI., 256 ; Gamble, Man. Timb., 216 ; Stewart, 
Pb. PL, 114; Atkinson, Him. Dist., 3 il ; Royle, 111 ., 236. 

Habitat.—A low shrub of the arid tracts of the North-Western Hima¬ 
laya, at altitudes of 8,000 to 10,000 feet; lately found by Mr. Lace, in 
Ziarat, South Afghanistdn, at an altitude of 8,000 feet. 

Fodder.—The leaves are said by Stewart to be eaten by goats in the 
Panjdb, and by Mr. Lace to be considered, in South Afghdnistdn, a good 
fodder for camels, goats, and sheep. 

L. quinqueiocularis, ffardwicke ; FI. Br. Ind. } ///., 14. 

The Himalayan Honey-suckle. 

Syn.—L onicera diversifolia, Wall.; L. Royleana, Wall. 

Vern. — Bet kukri, bhat kukra , ckcrava , kurmali, Kumaon; Tjta bateri 
pdkhur, KASHMIR; Phut, bakhrii, khum, sdi, dendru, kl.unti, kraunti, 
takla, mbang, r auburn, bijgdi, jarlangei, adei, Pb. ; J rlar.gai, gurdodii, 
Pushtu. 

References.— Roxb., FI. Ind., Fd. C.B.C., rfii ; Brandis, For. Fl„ 2$ 5 ; 
Gamble, Man. Timb., 2it>• Stewat:, Pb. PL, 114: Jour. Sot. Tour in 
Haoara, fre.,A eri.-Hort. Soc. of India, Jour. (Old Series), MV. 15 ,47 ; 
Adchisor, FL Kuram Valley, 6 5 ; Baden Powell. Pb. Pr., 584; Atkinson, 
Him. Dist., 311 ; Gametteers ;— Bannu, 23; Dera Ismail Khan, iq; 
Ind. Forester, Mil., f>8. , 

Habitat.—A pubescent shrub of the Temperate Himalaya from Kash¬ 
mir to Kumdon, between 4,000 and 12,000 leet, also found in the Suliman 
range, the hills of the Trans-Indus Panjdb, and Southern Afghdnistdn. 

p itch iso n writes in his Kuram Valley Flora, “ It sheds the ex¬ 

ternal layers of its bark in long fibrous strips, resembling coarse hemp- 
fibre; this is collected and employed as rope, but has little or no strength, 
onb' suitable for stuffing mattresses and such purposes.” 

'Structure of the Wood.—White, with a brown centre, very hard and 
closc-gi ained, weight 521b per cubic foot, used only for fire-wood (Gamble). 
Mr. Lace informs the writer that it is employed by the Pathans of 
Southern Afghanistdn for making food utensils, handles to tools, ploughs, 
&c. 
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Fodder.— The leaves are used as fodder for cattle (Stewart). 
Lonicera rupicola, H. /. et T. ; FI. Br. Ind., Ilf 13. 

References —Duthic, Note on Trees and Shrubs of N.-E. Kumdon, in 
Indian Forester , XI., 3 . 

Habitat. A small rigid shrub met with in Tibet, the north of Sikkim 
and Kumaon. 

Domestic, 8 cc. -Mr. Duthie writes, “ Plentiful in Bijans, forming near 
Kutti magnificent hedges between cultivated fields.” 
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LOPHOPETALUM, Wight; Gen. PL, I., 362. 
Lophopetalum Wallichii, Kurz; FI. Br. Ind., I., 613; Celastrine^e. 

Vern.— Mondaing, mindain, konazo-ta-lu, Bukm.j Toung-hmayo, And. 
References.— Kura, For. Fi. Bunn., /., 255; in lour. /Is. Soc. Bene., 
I «72,pt. II., 299; Gamble, Man. Timb.,86; Indian Forester, VIII., 416. 
Habitat. A large glabrous tree, common in the open and more especi¬ 
ally in the Eng forests all over Pegu and Martaban, down to Tenasscrim 
(Kurz). 

Medicine.—According to Major Ford the bark, root, and bruit are 
used in the Andaman islands as a febrifuge. 

Structure of the Wood. Pale, turning pale-brown, finely and rather 
loose-grained, hard, rather liofht, the annual rings very narrow, the heart- 
wood brown. Recommended for furniture” (Kurz). Major Ford states 
that it is used in the Andamans for making writing-boards. 

r • _ -.. , . [///., ijS. 

L. Wightianum, Am.; Fi. Br. Ind., /., 6rj; Wight, Ic., t. 162; 

Vern. —j Palpate, Kan. 

References. — Gamble, Man. Timb , 86 ; Bedd., FI. Sylv., t. 145; Anal. 
Gen., Ixv.; Dal*. in Gibs., Bomb. FI., 4?; Lisboa, Usofid El. Bomb., 
49; Gazetteer : — Bomb., XV., 430 ; Balfour, CyclopII., 7.40. 

Habitat. — A large evergreen tree of the Western Coast from the Kon- 
kan to Cape Comorin. 

Structure of the Wood —Reddish-grey.moderately hard, close-grained, 
weight 28 to 29th per cubic foot (» amble ). It is much esteemed by the 
natives of South Kanara, where it is used for house building. ' 

Loquat.—The fruit of Eriobotrya japonica, Lindl.: Vol. III., 257. 
LORANTHUS, Linn. ; Gen. PL, III., 20 7. 

A genus of parasitic evergreen shrubs, which comprises ahout 350 species, of 
which 58 .ire known to be natives of India. Several attack and severely injure 
certain tre*“s. L’he majority of the species are called Pand in Hindustani, Ajeru 
in Nepalese, Badanike in ielegu, and Khpee-poung in Burmese. 

[ t. 302 ; LoRANTHACEiE. 

Loranthus longiflorus, Desr.; FI. Br. Ind., V., 214 ; Wight, Ic., 

Syn. —L. BICOLOR, Roxb.; 1 .. Kcenigianus, Aeardh. ; L. WlGHTIANUS, 
Wall.; L. imbricatus and L. linlatus, Edge™. 

Var.—falcata, Kura; L. palcatus, Linn.; L. Wightianus, Wall 

(in part). 

Var. — amplexifolia, Thw.; L amplexifolius, DC.; L. amplrxi- 
caui.is, Wall 
Var.— pubcscens. 

Vern — Bdndd, Hind.; Bura-manda, ? bara-mamla, Benj.; Banda, 
Samtal; Ajeru, Nepal; Pritsti, Lkpciia; Path a , Banda; Kaurok, 
Billie; Panda, amut,p./rand. pand. banda, Pb. : Banda, C. P.; Vanda, 
Mar. ; Vando, ^Guz.; Ytlinga, wadinika, vrlaga badanika, badanike, 
•majn, ipf>a waina, Tel. ; Khyee-paung, Burm. ; Vanda, vanua, vrikska- 
dant, vrikshabhaksha, vriksharuna, Sans. 
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Kj.Mvrrav* J^VUA 

J _ • gratissima. 


References .—Roxb , FI. hid., Ed. C.B.C ., 184, 3 oi ; Brandis, For. FI., 
597 ; Burs, For. FI. Bunn., 11, J2/, J2J ; Gamble , Man. Timo.. J20 • 
Thwaites , En. Ceylon PI. , /J4; Ora A., PL, 66; Dais. & 

Gibs., Bomb. FI., 110; Stewart, Pb. PL. 112; Elliot, Flora Andhrica, 
19, 188 , /90; £>C. Prodr., IV. 3 o 4 ; Campbell , £c. /Var'., £/«,«« Mzg- 
/»i<r, iVo. 9S/0; Atkinson, Him. Dist., 3 16; McCann, lives and Tans, 
Beni;., 160, i6i> 166; For. Ad. Rep. Ch. Nagpur, 1885, 33 ; Gazetteers:— 
Bombay, XV., 442; N.- IF. P., /F., Ixxvti. ; hid. Forester , Joo, Jo/ • 

f 7 ., Jjj; F//., /Jo,* F///., 727, J70, W; A’., J09, J25; XII., App ., 20. 

Habitat.—A common shrub of the Temperate and Tropical Himalaya, ! 
at altitudes from 3,000 to 7,500 feet, extending from Jamu to Bhutan, also 
found in the Gangetic Plains from Oudh eastwards to Assam, and south¬ 
wards to Travancore, Ceylon, and Malacca. The varieties falcata, Kurs., 
and pubescens, are confined to Western India and Ceylon. 

The plant occurs as a parasite principally on trees of the following ge¬ 
nera— Acacia, Bassia, Bauhinia, Buchanania, Diospyros, Ficus, Mallo- 
tus, Mangifera, Melia, Morus, Prunus, Pyrus, Quercus, and 
but may also be found on others. 


Rot tiers, 

Like other members of the genus its 
seeds are surrounded by a viscid substance which passes uninjured through 
the intestines of birds, and enables it to obtain a firm attachment to a branch 
on which it may happen to be dropped. Dr. Bidie, commenting on the 
ravages caused by this parasite in the Nilghiri plantations, on the Apricot, 
Pear, Peach, and Australian Black-wood (Acacia melanoxylon, R. Br.), 
writes : “One or more large branches gets so covered with Loranthus that 
the whole, or nearly the whole, of the sap goes to the parasites, and thus 
the affected branches die of starvation down to the trunk. Branch after 
branch perishes in this way, and at length the tree, bereft of its foliage, and ! 
robbed of its sap, dies down to the root.” It is to be regretted that there 
is apparently no means of gett ing rid of these destructive parasites;—excision 
is said to be useless; indeed, in the report from which the above passage | 
is quoted, Dr. Bidie recommended discontinuing the plantations of Acacia, 
melanoxyion, because the parasite rendered the timber worthless, save for ! 
firewood, and no .means could be found ot arresting its ravages. 

wood, prepared as follows, is largely used as a finishing 
tan-stuffin order to render leather soft:—The leaves are stripped from 
the shrub, and the sticks, laid together on a hide or mat, are bruised by- 
two or three persons beating them with the musol or gaihal (an iron rim¬ 
med wooden pestle used for pounding grain in an illkey). After the ' 
skin has been subjected to the action of various tanning materials, and the 
process of preservation is complete, it is roughly cleaned, sewed up into the 
form of a bag, and hung upon a tripod. The bruised wood is then placed 
inside, and the skin is filled with water. It is allowed to remain in tfyis 
state for a couple of days, and the process is then completed by rubbing one 
side or other with khari salt (McCann). 

Domestic, &c.—According to Birdwood the u \uk of var. falcata is used 
in Kanara as a substitute for betel-nut. 

Lotus, 1 -o Nymphaea pubescens. Wil'd. 

Loxa bark, see Cinchona officinalis, Hook ; Vol. II., 300. 

Lucerne, see Medicago sativa, Linn. ; p. 

LU~ULIA, Sweet; Gen. PL, II., 43 . 

Luculia gratissima, Street; FI. Br. Ind^III., 36; Rubiacf 
Syn.— Cinchona gratissima, U'<*&,* MussreND \ Luculia, Ham. 


Wdli ., 

Vern— Dowa^i, Nep.; Simbrangnf, Lkpciia. 
References.— Fur a. For. FI. Burnt., II, 7 1 ; Gamble, 
List of Trees 'Vt., of Darjeeling, 47. 
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An Oil-yielding plant. 
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Habitat. A spreading shrub of the Temperate Himalaya from Nepdl 
to tshotan, at altitudes from 4.000 to 6,000 feet, distributed to the Aya 
Hills. 

Dye.—Gamble states that the leaves are used in dyeing, alone or 
mixed with those of Hedyotis capiteilata. Wall. 

Domestic. The handsome, pink, long-tubed flowers are much worn by 
the Paharias and Lepchas {Gamble). 

LUFFA, Linn. ; Gen. Pl. f 823. 

A genus of climbing plants, which comprises ten species, natives of the 
warmer regions of the Old World, and lone indigenous in America. Of these 
four or five are truly wild in India. 

L'Uffa acutangula, IZoxb.; FL Br. Ind., II., 613 ; Cucurditacea!:. 

Syn.-—C ucumis acutanoulus, ITa//. var. amara may, for convenience 
ot description, be considered separately. 

Vern. Total, jir.ga, turiy Hind.; Ifhingd, jinga, Brng.; I an hi, Uriya; 

P Ll l l 8 a * S ANTAL; Rarntoroi, Nepal; Puichenggah , Mal. (S.P.) ; 
K. ill-tar01, safpatiya, Bundel. ; Taroi, kali tarot . torai y satfiatiya , 
jajinga, N.-VV. P. ; Tori/, Kumaon; Gharur gundoli. KaNGRA ; Kdli 

tori, tnral , jhtnga, Pd. ; Tiirl, SlND; Dorkn, C. P .; Tural, slrola , gonsali, 

Shir old. Mar.; Turin, ghisoda, Guz. ; Turai, Di*r. ; 
Ptkunkai, \ am. ; Burked , bira-kdya, Tel. ; Hirdkdyi, Kan. ; Djinji , 
Pe r<s AY " ; P la ‘ b7Vot ^ na " wai » thapzuot, Burm . ijhingdka, Sans.; Khiydr, 

References.— Ro X b Fl /„<l Ed. C.B.C., figs ; Voigt, Hort. Sub. Cal.. 

’■ Pb ' PL > 98: DC., Origin Cult. PL, 271 ; Mason, Burma and 

Peo P e » 47 r, 747 ; Elliot , Flora Andh., 27 ; O'Shaugh •. css v, Beng 
Di pens., 3 s 1: V. C. Butt, Mat. Mat. Hind., 3 oi; S. Artun, Bomb, 
^rugs, 59, 203 ; Murray, PI. and Drugs, Sind y 40 • Baden Powell, Pb. 
p r-> 34# ; Atkinson , Him. Dist700 ; Econ. Prod, N.-W. P., V., 6: 
P rur ,i' P ' } 3/f2 ; Duthie & Fuller , Field and Garden Crops , Pt. II., 
60, 11. Ixii. ; Lisboa, U. PI. Bomb., i$8 ; Birdwood, Bomb . Pr., • 
Foyle, III. Him. Bat., 219 ; Cooke, Oils and Oilseeds, 55 ; Storks, Rep. on 
*- A Z rt F H ?lf SoC - °f r Ind -> Trans., IV., 104 ; VII., 64, 66 ; Journ. 
yd Series), I]., 202; 1 nd. b tester, IX.. 201; Gazetteers . — Orissa, 
II., 180, App. VI. ; Bombay, VIII., i 83 ; N.-W. P., I.,8i ; IV., Ixxii : 
oettlc. hepts. : — Chanda, Kumoon, App, j 3 , 82 ; Kingra, 25, 28. 

Habitat. Met with in North-West India, Sikkim, Assam, and Eastern 
Bengal ; distributed to Ceylon and Malaya; it is also cultivated in most 
parts of India. 

Cultivation.—T he fruit, for which the plant is grown, is produced 
during the rainy season. Sowings should be made from March to the be¬ 
ginning of June. Rich soil should, if possible, be selected, and the seed 
sown in lines 5 feet apart. When the young plants arc about 4 inches high, 
supports, should be given for them to climb on. Until the rains begin the 
first sowings should be regularly watered. Two sowings—one early, the 
other late—-will keep up a supply from July till October (Ind. Forest., IX., 
2° J )» No information of a trustworthy nature can be given regarding the 
area occupied by the crop. 

Oil.- H,e seeds of this species like those of most other Cucurbita- 
ceous plants yield an oil. No definite information exists regarding the 
cju mtity obtainable, nature, or properties of this oil, but it is presumably 
similar to the more important commercial oils obtained from the melon, &c. 

Medicine, The si EDS possess emetic and purgative properties, but to 
a much less marked degree than those of the variety amara Dr. Emerson 
states that the leaves are used locally in splenitis, hannorrhoids, and lep¬ 
rosy Aitchison writes. ** the root is used in medicine” 

Special Opinion.—§ “The juice of the fresh leaves is dropped into 
the eyes of children in granular conjunctivitis, also to prevent, the lids 

L. 1S2 
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adhering at night from excessive meibomian secretion 99 (Honorary Sur¬ 

geon P. Kinsley, Chicacole, Gan jam , Madras ). 

Food.—The fruit is highly esteemed by Natives, and is much eaten 
by them, either in curries or dressed with clarified butter. When half 
grown it is one of the best indigenous Indian vegetables, and when peeled, 
boiled, and dressed with butter, pepper, and salt is very palatable. When 
fully developed it is about a foot long, but if allowed to grow longer than 4 
inches it rapidly deteriorates in quality, and becomes useless for the table. 

Domestic.—Dr. Stewart, Cuttack, reports that the fibrous coat of the 
mature capsule of this and the succeeding variety, forms a cheap and 
efficient flesh brush. 


Luffa acutangula, JRoxb.; var . amara ; Fl. Br.Jnd., II., 6/3. 

Syn.— L. amara, JRoxb.; L. Plukenetiana, DC.; Momordica tubi- 

FLORA, Wall. 

Vern, -Karviduri, karmtarui , Hind.; Ghoshd-lntd, HUrjhingd, tito- 

torai , tito-dhundul , Bkng. ; Kerala * (Atkins.), N.-W. P. ; Karvi-turai, 
Dec.; Kadu-sirola , kadd-dorka. Bomb.; Kadu-dodakd , Mar.; Pc-pirk- 
kam, Tam.; Adavi-bira , chedu-bira, •verri-bira, sendu-lir-kci, Tel.; 
Koshdtaki , Sans. 

References.— JRoxb., Fl. Jnd ., Ed. C.B.C., 699• Voigt, Port. Sub. Cal., 
57 ; Elliot, Flora Audhr., 10, 35, 37 ; U. C. Dutt, Mat. Med. Hind,, J05 ; 
Dvtnock, Mat. Med. W. lnd., 2nd Ed., 842; S. Arjun, Bomb. Drugs , 50; 
Atkinson , Ec. Prod., N.-W. P., Pt. V.. 6 ; Drury , U. PL, 282 ; Lisboa, U. 
PI. Bomb., 1 $8; Balfour, Cyclop., 11 ., 746; Agri.-Hort. Soc. of lnd., 
Trans., 11 ., no ; VII., 64, 66; Jour. (Old Series), 309. 

Habitat. — Met with all over India, especially on the western side. 

Medicine. — Roxburgh appears to have been the first European writer to 
notice the medic inal properties of this gourd. He writes ; “ Every part 
of the plant is remarkably bitter, the fruit is violently cathartic and emetic. 
The juice of the roasted young fruit is applied to the temples by Natives 
to cure headache. The ripe seeds, either in infusion or substance, are used 1 
by them to vomit and purge. ” In the Pharmacopeia of India the 
plant is described as bitter, tonic, and diuretic, but, from the vernacular 
names there given, via,, kerula and bindal, it appears that the gourd I 
meant may in reality be Momordica Charantia (Sec note to vernacular 1 
terms). Dyrnock writes : “ The leaves are bitter, the fruit less so; the' 
former in Bombay are used as an external application to sores in cattle. ! 
In dog-bite the pulp of the fruit is given with water; it can es vomiting 
and purging. The juice is applied in different kinds of bites, and the 
dried fruit is used as a snuft in jaundice. The root with equal parts j 
of jo sun d root M (Hibiscus rosa-sinensi3, Linn.) “and Hemidcsmus is given 
with milk, cummin and sugar in gonorrhoea. ” From the following interest- ' 
ing note by Moodeen Sheriff it would appear that the seeds, if carefulh 
prepared and administered, are of considerable value as a specific for dv- > 
hcntery. Should this prove to be correct, the drug would be a cheap I 
easily obtained, and most valuable substitute for Ipecacuanha In any 
. ase, the method below recommended seems worthy of attention and careful 1 
trial. 

Special Opinions.-$ “ The mature and dry sends of both I uffa I 
acutaugula and L. amara are emetics, but the u.iion u the form 1 1 
is very irregular and uncertain. In some cases, they act In twenty to 
thirty-five gram doses pretty satisfactorily; but in others, the\ either do not 
act at all, or net violently and continue to produce vomiting for many hoi rs 


‘ Moodeer, Sheriff remarks: “ KarcU or Ken,la i* the nan,* assigned to 
,n sume books, but is correctly the name of Momordica Chmautto, bet! 
Hindustan, and Bengali.” ' 11 
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On the other hand, the action of the seeds of L. amara is very sure, safe, 
and efficient in the same or somewhat smaller doses. The. Hindu practi¬ 
tioners are aware that the fruit of L. amara is emetic, but they do not 
know what particular part of it possesses that property They useit, seeds 
and all, in infusion. One entire fruit, generally of middle size, is bruised 
and infused in some cold water at night, and the liquid is strained 
through and administered in the morning. The action of this draught is 
generally very irregular, uncertain, and often accompanied by griping, and 
is, therefore, very unsatisfactory. 1 have used the different parts of the 
fruit of this plant separately, and found the emetic property to reside in 
the kernel or cotyledons of the seeds. The seeds are dark-brown, oblong 
or oval, flat, rough with minute elevated dots, margin turned, and only 
distinct at the base. The length of the seeds varies from one-third to half 
an inch, and the breadth, from three to five lines ; the kernel is albuminous, 
greenish-white, very bitter and oily. The kernel of the seeds is the best, 
and forms the only vegetable emetic in India which is equal to Ipecacuanha 
in the same quantity. In smaller doses, it is expectorant and also demul¬ 
cent, owing to its containing albumen and oil. In addition to the above 
properties, it has a great control over dysentery. I have used this drug 
and also Ipecacuanha, separately, in several cases, in the same manner 
and doses, and found it to be at least quite equal to the latter. The dose 
of the kernel as an emetic is from twenty to thirty grains; as a nauseant, 
from eleven to fifteen grains ; and. as demulcent and expectorant from five 
to ten grains. When the kernel is rubbed and mixed with water it forms 
a greenish-while emulsion, which is the only form in which I have yet used 
it ” ( Honorary Surgeon Moodeen Sheriff, Khan Bahadur , G. M, M. C., 
Triplicane , AJodtas). 

Domestic.—The dried fibrous rind is used by the natives in certain parts 
of the country as a brush for sizing paper ( Agri.-Vfort . Soc. of India, 
Trans., II., 11 o). 

Luffa aegyptiaca, Mill. ; FI. Br. lnd . II., 614 \ Wight, Ic., t. 499. 

Syn. —L uffa pentandra, Roxb.: L. racemosa, Roxb. ; L. clavata, 
Roxb. ; L. acuta ngul. , W. & A. ( not of Roxb.)i L. cvlindrica, Rcem. ; 
L. Petola and Cati u-piccina, Serfage / L. Pakvala, Wall. - L. 
Gosa, hkderaoea, and Satpatm, Wall. ; Bryonia cheiro^hylla. 
Wall.; Momordica Luffa, Linn. 

Vern . — Ghi d-tarui, purula , Hind. ; Dun-dul, dhinulul , Beng. ; Bhol , 
bhatkrrela, bhntkakrel, Assam ; Palo, Nep\L; Ghiya taroi, ghlya tori , 
N-W. P. ; Tarod, ghiya tarot, turai, dhandal , Kumaon ; Gina tori, 
ght turdi , ghl gandoli, Pb. ; Turi, liasada, Sind ; Dilpasand , tel 
doaka , C. P. ; Ghosdlt , parosi, panda, turi , gonsali, Bomb, j Tuna, 
Guz. j Gutti bira, niti lira, nine btra, Tf.l. ; Tha-bwot, thn-pwot-kha, 
Burm. ; Neyang-nnt! a-colu, Mno. ; Rdiakoshdtaki, dirghtipatolika, 
Sans. ; Luff, Arab. ; Khujar, Pers. 

References.— Roxb., FI. led.. Kd. C.B C„ 6 qS, 699 ; Thwaites, En. Cey¬ 
lon PI., 126 ; Stewart, Pb. PI ., ptf , DC., Origin Cult. PI ., 269 ; Elliot , 
FI. And hr., f>7, /33. i3b ; Mason, Burma and Its People , 470, 7.<7 ; U. C. 
Dutt, Mat. M< d. Bind., 297.315; Murray, PI. and Drugs, 40 ; 

Me l. Top. Ajmfa, 14Q ; Atkinson, Him. Dist., 3ro. 700 ; Ec. Prod. 
N.- W. P., V., 6 ; Drury , V. VI., 282 ; Duthic Tf Puller, Field and Gar¬ 
den Crops, II., 61, pi. lx;ii. ; Lisboa , U. PI. Bomb., 15S ; Cooke , Oils 
and Oil eeds, 56 ; Balfour . Cyclop., II., 747 : Ecu Off. Guide to the M us. 
of Ec. Bit., 71 ; Agri-Hort. Soc of Did., Trans., VII.. *4; 'Jour. (Old 
Series), IV., 2o2 . IX., Sri., 5-Y ; Indian Forester , IX., 201 ; Gazet¬ 
teers ; — Bombay, V., 26 ; N.-W. F ., IV., ! exit. ; Settlement R'ports : — 
Chanda (C. P.), 82 ; A\- W. P., App., 33 ; Kangra (Pb.), 25, 28. 

Habitat. —A native of India, cultivated or naturalised in most hot 
countries of the world. In India it is common everywhere, and is often 
cultivated, especially in the plains. 
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Cultivation.— The seasons of sowing, of ripening of the fruit, and 
the method pursued in its cultivation are exactly similar to those of L. 
acutangula, and need not be again detailed. No returns are available of 
the area under the crop, with the exception of the incomplete figures 
given by Messrs. Duthie & Fuller. These writers state that during 
the rains of 1S81, 256 acres was returned as the area in Allahabad, 109 in 
Meerut, 104 in Budaon, and smaller figures varying from 30 to 65 in 
Cawnpore, Bijnor, Pilibhit, Bulandshahr, Muttra, and Jalaun. The total 
area for all these districts was 849 acres. 

Oil.—An oil is obtained from the seeds, probably similar to that of 
other Cucurbitac eas. 

Medicine.—The seeds are said to be emetic and cathartic like those of 
L. acutangula. 

Food.—The fruit, which is smaller than that of L. acutangula, is also 
edible, and is similarly used in curries, &c., by the natives. 

Domestic.—The dry fruit, which is fillecl with an interwoven network 
of fibre, is used as a flesh-brush in Turkish Baths. 

Luffa echinata, Roxb. / FL Br. Ind //., 6/j. 

Syn.— L. Bindaal,7?0.*-£. 

Vera. — Jangthori, Sind ; Kukar-wel, Bomb. ; seeds = Wa-upladnj, Guz.j . 
seeds = Deoddgri, Mar. ; Pant biray Tel. 

References.— Roxb., Fl. Ind., Ed. C.B.C., 699 ; Kura, in Jour. As. Src., 1 
i$ 77 > tl.y 101 ; Dalz. <&* Gibs., Bomb. FL, 102 ; S. Arjun, Bn mb • Drugs , • 
S 9 ; Eliinr, Fl. Andhr ., 143 ; Dymock, Mat. Med. \V. Ind., 2 nd Ed., 043 ; ! 
Murray, PL and Drugs of Sind, 40. 

Habitat. —Native of Gujarat, Sind, Purneah, and Dacca, distributed 
to Tropical Africa. 

Medicine.— O’Shaughnessy, writing in 1841, mentions that the fruit is 
considered in North India to be a powerful remedy tor dropsy* Arjun 
states that the fruit has purgative properties. Dymbck writes : “ I have 
not met with any notice of the medicinal use of this plant in European 
works on the Materia Medica of’ India.” (The writer has evidently in¬ 
advertently overlooked the observations of O’Shaughnessy and Arjun.) 

“ Roxburgh describes its botanical characters. In the Bombay Presiden- 
cy it is found mostly in Gujarat, where it has a reputation among the 
Hindus on account of the bitter properties of the fruit, and is. an ingre¬ 
dient in their compound decoctions. In the Konkan a few grains of the 
bitter fibrous contents of the fruit are given in infusion for snake-bite, and 
in cholera after each stool. In putrid fevers the infusion is applied to the 
whole body, and in jaundice it is applied to the head and also given inter¬ 
nally ; the infusion has also a reputation as a remedy for colic. The dried 
vine with the ripe fruit attached is brought to Bombay for sale along with 
other herbs from the province of Gujarat.” 
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LUMNITZERA, Willd. ; Gen. PL, 687. 
Luranitzera racemosa, Willd.; Fl. Br. Ind., IT., 4S2; Combrktace,t:. 

Syn PyrkamthUs ai.ous, Wall. ; Petaloma alti rnirolia, A\>*-a . 
Bruguikra MADAGASi.ARENSIS, DC. '* I 

Ve rh \ ~i Kripa ‘ Urpa ' BENG ' : Bair,ya > SlNG - 5 Yengyt. hm.nng, yin-y.\ 

References —Roxb.. Fl. Ind Ft. C.P.C., 3 b, , Brand., For. FI . I 
'“"•’.for- FL Burr: t t bg BetUome, FL Anal. Co:.. PI Z'J ' 
shvaUcs. F.n. Colon PI., ,o 3 ; Gamble, Mon. limb.. nS M *L‘ 
Burma and Us People, 743 ; Lisboa, V. PL 13,.mb., 77. ' ”*• I 
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The Lupin. 


Habitat. —A small tree occurring on the coasts of India, Ceylon, and 
the Trans-Gangetic Peninsula, also on the coasts of the Andamans and 
Nicobars; distributed to Tropical Africa, Malaya, North Australia, and 
Polynesia. 

"Structure of the Wood.—Roxburgh writes : “The wood is remarkably 
strong and durable; it is much used for posts and other parts of the 
houses of the natives, but its chief consumption about Calcutta is for 
fuel.” 

LUPINUS, Linn, ; Gen. PL, I., fSo. 

Lupinus albus, Linn. • DC. Prodr . , II., foy ; Leguminos.®. 

Syn. — L. sativus, Gaier. 

Vern. Turmus , Hind.; Turmuz , Beng. ; Turmuz, zurmish, Pb. * 
Turmus, bakila-i-misri, Pers. * 

References. —DC., Origin of Cultivated Pl., 325 7 Honigberger , Thirty - 
five Years in the East, II., 302 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 
292 ; Irvine, Mat. Med. Patna, 1 14 ; S. Ariun , Bomb. Drugs, 42 ; Year 
Book Pharm.y 1874 . 624 ; Baden Powell , Pb. Prod., 342 • 'Church , Food 
Grains of Ind., 123 ; Smith, Die., 234 ; Agri.-Hort. Soe. of Ind., Jour. 
{Old Series), II., (Sel.), 173, 174 ; Quarterly Jour, of Agric., IX., 317. 

Habitat.—An annual herb, native of the Levant, extensively cultivated 
in Southern Europe, Egypt, and Asia south of the Caucasus; said by 
Church to be also cultivated in some parts of India. 

Medicine. --The seeds, called by the above vernacular names, are im¬ 
ported from Egypt and are used by the Hakims as a deobstruent, aitera- 
, tive, and anthelmintic Honigberger states that in the Panjab they were 
used in cases of “ internal heat” and leprosv ; Irvine describes them as car- 
; minative. The Persian name turmus is said by Dymock to be derived from 
the Greek Q=p[ao$, or the Coptic Qapfxos, seeds used by the Greeks to 
counteract the effects of drink. In the south of Europe, at the present day, 
they are considered anthelmintic, and are also ground and boiled to form 
poultices. The active principle is an alkaloid called Lupinin , which has a 
very bitter taste and is poisonous to frogs, but apparently is not deleterious 
to man, even if given in rather large doses. It is dissipated by heat. 

Food and Fodder.—The lupin is largely cultivated in Southern Europe 
for the sake of its highly nutritious seeds, which are boiled and .used as 
food. Church gives the following as the composition of mo parts : water 
12% albumenoids 317, starch 337, oil 5, fibre 13 5, and ash 3*6. 

The same author states that the high amount of fibre renders a good 
deal of the albumenoids and oil unavailable for digestion. The seeds are 
1 also a good food for cattle. 

Domestic, Agricultural, &c.—A preparation of the seeds is employed 
in Tuscany as a cosmetic. The plant is a very'valuable green manure and 
has been cultivated for this purpose from the earliest times in the south of 
Europe. The yellow lupin (L. luteus) is grown in Germany and spme 
parts of England for the same purpose. The crop acts as a valuable 
leguminous rotation, improving the soil by the depth to which its roots 
penetrate. 

LupuluS, see Humulus Lupulus, Linn.; Vol. IV., 302. 

LYCHNIS, Linn.; Gen. PI ., /., iff. 

' Lychnis indica, Benth.; FI. Br. Ind., I, 225 ; Caryowiyllf*. 

Var — indica proper, Silene indica, Roxb.f Mhlandrvu.m indicum. 
var. OPNUINUM, A nhrb. 

Var.—fimbriata, Wall .; L. eriostbhon, Wall. / Melandryum indi 
cum, var. hmbkiatum, Rohrb. 
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A poisonous Lycium. (J. Murray .) 


LYCOPERDON 

gemmatum. 


Habitat.—A tall, spreading, weak herb, of the Temperate Himalaya 
from Nepdl to Marri, at altitudes of 5,500 to 10,000 feet. 

Domestic.—Aitchison states that in Lahoul the root and leaves are 
used for soap ( Stewart , Pb. PL, 20). 


LYCIUM, Linn.; Gen. Pl ., II., goo. 

A genus of spinous shrubs, which comprises about 40 species, all natives 
of temperate and sub-tropical regions, especially of South Africa and South 
America; of these 3 are indigenous in India. 


Lycium barbarum, Linn.; LI. Br. IndIV., 241 ; Solanace.*:. 

Syn.— L. Edgeworthii, Dunal . ; L. depressum and foliosum. Stocks . 

Vern — Koh-tor , Baluch ; Barghnuna , karghauna , Pushtu. 

References. — Aitchison, Bnt. Afg. Del. Co;n. t 91 ; Murray „ PI. arid 
Drtt^s of Sind, 759 ; Smith, Die., $7 ; Indian Forester, XIV., 362 ; 
Notes by Mr. Lacc on Afg/i. PI. 

Habitat.—A spiny shrub of the Panjdb and Sind, distributed to 
Western Asia. The only point of interest connected with this plant, is, that 
during the Afghan Del imitation Commission many camels were supposed 
to have died at Omar-sha in consequence of eating the shrub when in 
fruit. This fact is the more curious, since, though belonging to the Night¬ 
shade order, neither this nor any other species of Lycium had been "pre¬ 
vious y supposed to possess poisonous properties. 

L. europaeum, Linn.; FI. Br. Ind., IV., 240 { Wight, Ic„ t. 1403. 

Syn. — Lycium indicum, Wight. ; L. mediterraneum, Dunal.': L. 
s/kvum, orif.ni ale, and peksicum, Miers. ; L. intricatum, Boiss. • L. 
A R a ti t c u M , 5 cfrtceirtf. 

Vern. —Achmehudi , Merwara ; Gangro, ganger, Sind ; Kangu, ktingu, 
kane i, ganger, vir,il, chirchitta, Pb! 

References. — Brandis, Far. FI., 34$ ; Gamble, Man. Timb , 273 ; Stewart, 
Ph. PL, 136} Murray, PI & Drugs of Sind, 15S; Baden Powell, Pb 
Prod., SS4; Indian Forester, XII., Ap{>., \S • GazetteersBomb , V., 
27 ; N-W.P.,IV.,lxxv. 

Habitat.—A small thorny shrub, not uncommon in the drier tracts of 
the Panjab plains from Delhi west to the Suliman Range, found also in 
Sind, Gujerat, and the Deccan, 

Medicine.—“ The berries are used medicinally as an aphrodisiac ” 
(Stewart). 

Food and Fodder.- The berries are evten by Natives in certain parts 
of the PanjAb The plant is browsed by camels, goats, ttc (.VfrfMrf). 1 

Domestic.—The branches are used for fuel, and are made into wattled 
frames for the wall of huts (Stewart). 


L. ruthenicum, Murray ; FI. Br. Ind., IV., 24r. 

Syn.- L. tataricum, Pall.; L. armatum, Griff. . L. glaucum, Miers. 
Vern — Khichar, hhiisar, kttserma, Ladak. 

References.— Grit/., Ic. PI. As/at., I. 4/5 . Brandis, For. FL,3*5 • Stewart 
Pb. PL, 157 f A itch.. Bat. A fh. Del. Comm.. Q/ . ^ ' * 

Habitat — A small,thom> shrub,of North Kashmir and Western Tibet; 
distributed to Afghanistan, Persia, and Central Asia. 

Food.—The fruit, which is of the shape and size of a large pea, and 
deep reddish-purple when ripe, is eaten b> Natives, but though sweet, is 
mawkish and flavourless. 

Lycoperdon gemmatum, Baisch7 Ttt^ Puff - l ; Ku?da p» { 
Fungi; see Vol. HI., 455. ; 
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LYCOPERSICUM, Mill.; Gen. PL, II., 888. 

Lycopersicum esculentum, Mill. { FI. Br. Ind., IV., 237; Sola- 
The Tomato or Love-apple. [nace*. 

Syn- L. cerasiforme, Dunal. ; Solanum Lycopersicum, Linn.; S. 

HUMBOLDT!!, Willd : S. PSEUDOLYCOPERStCUM, JaCq. 

~~Gur-begun, timoti, tamati , Hind., Beng. ; Bclati bengana, Assam ; 
Viilayati baigan , N.-VV. P.; Bhatte, Pb. ; Wal-Toangi, Bomb.; Vel- 
yangi, tarn cite. Mar.; Vildyti veng an, Guz.; S imie-takalie-pala m, 
1am.; Uihapar-badne , Kan.; Tanuitie, Malay.; Ka-yam-my-pong, 
Burm.; Maha-rata-tamdtie, Sing. y 

References. Roxb., FI. Ind., Ed. C.B.C., r 9 o ; DC., Origin Cult. PL, 
290 ; Mason, Burma and Its People, 471, 798 ; Year Book Pharm.. 1873 , 
85; Atkinson, Him. Dist., 703; Econ. Prod., N.-W.P., V., i3, 19; 
Lisboa , U. PI. Bomb., 167 ; Birdwood, Bomb. Pr., 170; Balfour , Cyclop., 
IL, 752; Smith, Die., 414 ; Agri.-Hort. Soc. of Ind.; — Transactions, III., 
] 0 ' [W {Pro.), 227,239,284 ; VI. ( Pro.), 36 ; VII. {Pro.), 116; Journal 
{Old Series), IX. {Sel.), 55 ; X., 91 ; (New Series), VL, 38; V., 3$, 44; 
GazetteersMysore and Coorg, I., 63; Bombay, VII., 40 ; Settle. 
Aepts. : — Chanda, 82 ; Simla, 41. 

Habitat. — A trailing plant introduced from South America, and culti¬ 
vated in many parts oflndia for its large red, or sometimes yellow, fruit. 
It is also found in many localities as an escape from cultivation. In the 
plains the seed is sown in autumn, and the fruit ripens during winter and 
spring. In the hills the plant grows more luxuriantly ; and bears fruit 
throughout the summer and autumn months. 

— Natives are beginning to appreciate the fruit, but the plant is 
still chiefly cultivated for the European population. Bengalis and Burmans 
use it in their sour curries. 

LYCOPODIUM, Linn.; Baillon, Bot. Med. Crypt., 28. 

[ LYC0P0D1ACE2E. 

Lycopodium clavatum, Linn. ; Bent. & 7 rim., Med. PL, 200; 

The Club-Moss. 

Syn.—L. inflexum, Sw. 

References. Baillt>:: > Dot. Med. Crypt., 30 ; Fluckiper and Hanb., Phar- 
macog., 73r ; Smith, Die., 121 ; Balfour, Cyclop., 11 ., 732. 

Habitat.-This plant, the common club-moss, is almost cosmopolitan, 
being found in the temperate and colder regions of both hemispheres. It 
occurs in hilly districts throughout Europe, Northern Asia, and North 
America, extending to within the Arctic circle and to the Himalaya. It 
ako grows in Australia, the Cape of Good Hope, the Falkland Islands, 
Madagascar, Java, Japan, and tropical America. 

Medicine.—The minute spores, shaken out of the mature sporangia 
or capsules, form a light yellow powder which has been used in pharmacy 
since the seventeenth century'. This powder is, however, not now regarded 
as possessing any medicinal virtue, and is employed externally only, for 
dusting excoriated surfaces and for placing in pill boxes to prevent the 
mutual adhesion of pills (Phar mac agraphia). In former times the spores and 
the herb were administered internally in retention of urine, plica polonica, 
and calculous complaints* Of late years it has been again coming into 
notice for similar diseases, and also as a remedy for dyspepsia, constipa¬ 
tion with flatulence, hepatic congestion, and pustular skin eruptions 

Chemical Composition.—T he spores contain 47 per cent, of a bland, 
liquid, fixed oil, which does not solidify even at I5°C. By distilling Lycopo¬ 
dium with or without an alkali, Stenliouse obtained volatile bases in very 
small proportion ( Phormacographia ). Certain allied species contain such 
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The Gipsy-wort. 


(^. Murray.) 


a large amount of alumina in their ash, that they are employed as mordants 
in dyeing (Baillon). 

Domestic, &c.—The chief use of Lycopodium is in the manufacture of 
fire-works and for producing artificial lightning at theatres. 


LYCOPUS, Town. t Gen. PL , //., 1183, 

Lycopus europaeus, Linn.; FI. Br. Ind., IV., 648; Labiatje. 

The Gipsy-wort. 

Var.—exaltata,— l. bxaltatus, Linn. 

Vera. —Gaud amg And a, baz£r plant==/<3/««m, Kashmir. 

_ References.— Stewart, Pd. PI . , rM ; Gazetteer . , N.-W. P., A 7 , Ixxvi. 

Habitat. —A small, perennial herb found in marshy ground on the West¬ 
ern Himalaya, between altitudes of 1,000 and 6,000 feet; distributed to 
Europe, West, North, and Central Asia. 

Medicine.—Part of the plant is sold in bazdrsin Northern India, under 
the above name, as a cooling drug (Stewart). Surgeon-Major Calthrop 
reports that the leaves arc used externally as a poultice to cleanse foul 


wounds. 


lysimachia, Linn. ; Gen . PI., 1 L, 633. 


[ LACE2E. 

Lysimachia Candida, Lindl.; Linn. Soc. your., XXV., 48 ; Primu- 

O_ I O__ TT 


Syn.—L. Sa MOLINA, Hance. 

Habitat.—Found in the valley of Manipur in rice fields, between 2,000 
and 3,000 feet in altitude ( Watt). 

Food.—Eaten by the Manipuris as a pot-herb along with fish (G 

l //I. I hie fni't ic nf /vmarlr.rokln ciiirn hofnrA Hr 


^ H ood.—Eaten by the Manipuris as a pot-herb along with fish ( G. 
Watt). This fact is of considerable interest, since before Dr. Watt made 
the observation that this species was regularly used as a vegetable, no 
member of the Primulaceje was known to be edible. 

Lytta.— A genus of Coleopterous insects, certain species of which may be 
employed as substitutes for Cantharides (ste Mylabris, p. 309). 
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(G. Watt) 

MABA, J. R. & G. Forsf; Gen. PL, II., 664. 

[ FI Br . Ind., III ., 55/ ; Ebenace.e 
M aba andamanica, Knrz ; Jour. As. Soc. Beng., 1876, Pt. II, 138 ; 

References. — Kura, For. FI. Burm., II., 140. 

Habitat.—A shrub, 3 to 5 feet in height; frequently met with in the 
moister upper mixed forests of the Andaman and Nicobar islands. 

Structure of the Wood. — Bluish-gTey. Weight 49th per cubic foot. 

M. buxifolia, Pers. . FI. Br. Ind., III., 55/. 

Roxburgh translates the Tamil name into Iron Wood. 

Syn. Ferreola buxifolia, Roxb.; Maba ebenus, Wight, Ic., tt 1228, 

122 t)} AI. NEILGHERRENSIS, Wight, III., t. J 4 *?. 

Vern— Gua koli, pisina Uriya ; Iramhalli, eruvalli, humbilli, I am. ; 
Nella-nuidi, bishina , uti chettu,.pisinika, Tel.; Me'pyoung, Burm.; 
Kalu-halaraliya ( Thuvarai , irumpalai, Tamil), Sing. 

References.— Roxb ., FI. hid., Ed. C.B.C., 724 ; Kurs, For. FI. Burm., ii.„ 
i 3 g ; Pegu Prel. Rept., 8 b ; Beddomc, FI. Sylv., crlviii. ; Gamble, Man. 
Timb ., 247, xxv. ; Trimen, Cat Ceylon PL, 5 1 ; Mason, Burma and Its 
People , S43, 782 ; Sir W. Elliot , FLAndh., 158. 187 ; Drury , U. PL, 824 ; 
Indian Forester: — III., 237 ; VII.. J ?7 : X. ■> 3 i : KII., 3 l 3 ; Man. Tri¬ 
chi nopoly, 78 ; Gas., Orissa, II., 181 ; also App. VI. 

Habitat.—A bush or small tree found in the Southern Deccan Penin¬ 
sula, the Circar Mountains to Orissa, the Malay Peninsula, from Pegu to 
Malacca and distributed to Ceylon, North Australia, the Philippines, and 
Tropical Africa and Madagascar. 

Food.— It flowers during the hot season, and produces berries which, 
when ripe, are generally eaten by the natives, and are said to taste well. 
It is mentioned by Shortt in his list of famine foods of Madras. 

Structure of the Wood —Roxburgh says, “the wood is dark-coloured, 
remarkably hard, and durable It is employed for such uses, when its size 
will admit, as require the most durable heavy wood.” This opinion is also 
given by Moore in his Manual of Trichinopoly, but Gamble remarks that 
the wood is “greyish white, moderately hard ; ” “the bush in Orissa,” he 
adds, “ is very common on poor soils ” M ason speaks of it as a hard, tough, 
knotty wood which the Tavoyers select for anchors to their large boats. 
Kurz says, the “ wood is dark-coloured, hard, and durable.” In a report of 
the Forests of Ceylon by F. D’A. Vincent, Deputy Conservator of Forests, 
Madras, this tree is mentioned in a list of the undergrowth of the dry zone 
where it is known as tuvere. It is also alluded to as met with on similar 
soils in the Upper Godavari and Mudumalai forests. 

M. nigrescens, Dah.; FI. Br. Ind., Ill, 55/. 

Vern.— Kart, Konkan ; KulajhId, Mak. ; according to Dalzcll & Gibson 
this is also known in Southern Bombay Forests as Raktrura, a name, 
however, which Lisboa remarks is given to several other trees also. 

References. —Dais. & Gibs., Bomb. FI., 142 ; Bomb. Gar. {Karuirn), XV., 
Pt. I., 72, 437 ; Useful PL, Bomb., 95 {incorrectly reduced to Maba buxi¬ 
folia), 348. 

Habitat.— A small tree of the Western Ghdts from the Konkan to 
Mysore. Mr. Talbot specially mentions it as occurring near the falls of 
Gersaffa and elsewhere in North Kanara. 

Food. Mr. Lisboa affirms that the berries are eaten, but he is probably 
alluding to the more peculiarly South Indian species M. buxifolia, of which 
the berries are certainly eaten. 

Structure of the Wood.—In ihe Konkan Gazetteer it is stated of this 
timber that it is small but remarkably hard and strong, and particularly 
I prized for round rafters in native houses. 
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Resin-yielding Plants. 


(G. Watt.) 


MACARANGA 

Oxburghii. 


MACARANGA, Thouars; G„, PL, IIP, 

Macaranga denticulata, Mull. Arg.; FI. Br. Ind., I446; 

Syn.—M acaranga gummiflora, Muell. Arg. ; 

Mlume; M. gummiflora, Miq.; M.truncata, Muell. Arg.; M. Wal- 
LlCHU, Baill; and M. paniculata, Wad. ^ — 

Vern .—Burtia, Chittagong; Pawaing,UAGH.; Ckakro,GM ioj 

mallata. Nepal; Nutnro, Lepcha; Touiig-kpek-wan, t™*^™**' 
Bu km. Gamble distinguishes M. gummiflora as>^#«a//a/«mNepal- 
ese and M. denticulata as simply Mallata. 

References. —Kurz, For. FI. Burm., //., 267 ; Gamble, Man. Tmbg&ti- 
Habitat.—A small evergreen tree, often gregarious, found m Sikkim 
hills, from 3,000 to 6,000 feet, but chiefly on old clearings. Also found in 

Assam, Khasia hills, Chittagong, and Burma. R rmi \ reDorts ' 

Resin.- Mr. J. N. Pickard (of the Forest Department, Burma) reports , 
that this* yields a red resin, a fact also alluded to by Kurz ; but no men- 
tion is maie of the properties or uses of the substance. It is -probable ha 
the resins obtained from all the species of Macaranga are similar to tha 

described below under M. Roxburghii. % - nrt . c 

Structure of the Wood.-A fast growing tree, showing three ^ rings per 
inch of radius, and attaining a height of 40 feet in ten years. *£ ‘ . 

2.' to 2.)& a cubic foot. Gamble says that it is much used for fencing and 
temporary huts. Kurz remarks that the wood is red-brown, adapted tor | 
cabinet work. 

M, indica, Wight ; FI. Br. fad., V446; Ic., it. 1883 & 1 949 ,/- 2 • , 

Syn.—M acaranga flexuosa, Wight , Ic., t. 1909, f. iii. ; Frkwia iher- 
NANDIFOLIA, Roth. 

Vern.— Boura, Beng. ; Modtda , Assam; Laihcza, Michi; Lai mallata> 
Nepal; Chanda, Mar. c 

References. — Kurs, For. FI. Burm., II., So 7; Bcddome, &Syh>., L, 2I7 .- 
Cambio, Man. Timb., 3 * 3 ; Indian Forester, I., 93 ; Drury, l . Pl„ 
284: Lisboa , U. PI. Bomb., 124 cv . ‘ 

Habitat. - An evergreen tree 50 to 60 feet high : found m Sikxirn up t> . 
3,000 feet, the Mishmi and Khasia hills, Western Ghats, and Andaman 

Resin.—Exudes a red resin similar to that of M. denticulata l kit re). 
Structure of the Wood. - Grey, moderately hard : weight 33 u> a Lllb,c 
foot. 

M Roxburghii, Wight; FI Br. Ind., V448 ; dr.. /. I 94 ( L / ‘ 4 ‘ 

Syn.—M acaranga Wightiana, Baill.; M. ^ 7 OM 5 N ’^^ osytTs 

PEt.TATA, Wight {according to S;r W. huiot), and apparently also Us* MS 

pkltata, Roxb. 

Vern.— Char.dkal, Kanaka; ClMnd.oar, chendor /, Mar.; Va.tc kannu 
Tam. ; Boddi ckettu (f Efliot), Tel.; Upligt , upalkat , kanchupranthi , 
Kan. ; Chcnthakanni, Mysore ; Bukenda, Sing. 

References.— Roxb., FI. Ind., Ed. C.B.C., 7 /-;/ Gamble, Man. T.mo . 362 ; 
Elliot, FI. Audh., 2t) ; Dymock , Mat. Med. 11 . md., ana hd., (>■ 9 , j nrv 
Reports, Madras Exhibition ; Drury , U. Pl.,^ 2>S; Cooke, Onw* and 
Gum-resins, 34-35 / Indian Forester , X 33 ; Case..cos: Bombay I 
XV., Pt. I., 72 : Mysore and Coorg, I. : 52 
Habitat.—A small resinous tree found in the Deccan 1 eninsula, irom ' 
North Kanara to Travancore, and on the C .rears. Distributed to Ceylon. I 
The young shoots and fruits are covered with an adhesive 1 ed< isli sea etion * 
which has an odour of turpentine. This fact, mentioned by many v Titers 
on Macaranga Roxburghii, agrees admirably with Roxburgh s description | 
of his somewhat doubtful plant Osyris peltata. 
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A Crimson Gum. 
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-Cooke, in his accounfof the gums and resins formerly in the 
India Museum, quoting Drury apparently, says of this plant: “ A gummv 

tr U ees n;!^ r - the CUt ^ ranche s and basc °f petioles of these 
ees. It is of a light crimson colour, and has been used for taking impres- 

nrZ S t e ?u e3 -' CO,ns ’ . mcd *U>'ons, &c. When the gum is pure and carefully 
prepared, the impressions areas sharp as those of sulphur without its brittle- 
ness Powdered and made into a paste it is reckoned a good external 

on P in C M?d nT ^ nerea S T eS -” ‘u The ffUm Callcd vuita ih omar y , commented 
on in Madras jury reports, is the same substance: this is described as a 

simple pure gum of a crimson colour, exhibited from Travancore, and used 
for taking impressions of leaves, coins, medallions, &c.” This same fart 
is alluded to in the Mysore and Cnorg Gazetteer. 

• Medicine.— In addition to the remedial properties assigned to the gum 
m the above passage, the plant generally is^ used as a medicine. Dr. Dy. 
mock, for example says: “The country people used the following in ja- 
randi (Anal., Liver)One part of the young shoots, with three parts of the 
young shoots of khoriti (Ficus asperrima) are sprinkled with hot water and 
hoth m^ c eXt TK ted s in thlS - ls rubb f d down two parts each of the barks of 
ithof a recr ” he preparat,on may be administered twice a day in doses ol 

a,ludC t0 thS PRU,T ° f th!s P,ant as havin S b -" 

Manure. Drury says : “ The leaves afford a good manure for nen 
fields, and are much used for that purpose. Coffee-trees thrive wnll if 

ein P ch1he n so e il.» he ° f theSe treCSf aS thc faIlen leaves > which are large, 
Macaroni, see Triticum Vol. VI. 5 also Vermecelli, Vol. VI. 

Macassar Oil, see Carthamus tinctorius, Linn., Composite 5 Vol. 1 1., 194, 
Mace, see Myristica fragrans, IJoutt Myristiceje ; p. 311. 

MACHILUS, Nets; Gen . PL, III., IS 6 . 

The Flora of British India describes some ten speciesof Laurel as belonrrinjr 
to this genus. With the exception of M. odoratissima, none of tin- other* 

Thew^of^ 0 in Nepal JtphaZ™ the Lepchaf 

l he 7 u ?! that sp f c .‘? ,s much used in Darjiling for tea chests. M. ma- 
CranL Ll, Nips, is a fairly abundant tree from the Konkan southwards. It is 

S Ir n. thc Kon . kan . forests - h s hnuld thus be observed that 
Phcebe attenuata, A ccs, as given in the Flora of British hid la, is a distinct 
plant from the lepcha phal described by Gamble. 

Machilus odoratissima, Nets; FI Br. Ind., V., i 39; Laurinf* 

M - Laurusodoratissima, 

VCT ?~J Jalch i n l' '‘"f-tfa prora, badror. leddil, kilban, chiu, Uura 
hmgpmg-u.aU, Khasia. * ' 

J7 * ; Kur *‘ For - FL Bu ™> 20 f 

rt f ) P, ) 1 Et h 3 ? • ?*** 7 A l>b .m . flueller, Select Extra- 
Tropual Plants. Jft Ed.. 1.to,’Atii» sm . Him Diet., 3 , 0 ; Ind,an Furlf 

< r {/A 'J'J : ill-', t<") f V .. Jf, 212; VI , i ■ Vlll I V : r 

Guide to the ^urddspur Dist., SS; Of. 

lavWrmn M rnf'f^ ‘"‘‘i °* "T s " b ; tropical and temperate Him*, 
laya, from Mari eastwards; ascending to 8,000 feet. Also found in the 
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Substitutes for Esparto Grass. ( G . Watt.) 


MACROPANAX 

undulatum. 


KhSsia hills and Burma, In Assam it grows gregariously, in large forests* 
and is used for feeding the silkworms (Antheraea assama) which give the 
muga or tnunga silk. 

^Fodder.—Goats even will not eat the leaves of this plant, but in Assam, 
as already remarked, they are extensively employed to rear the muga silk¬ 
worms on. 

Structure of the Wood. — Grey, darkening, and turning red on exposure, 
soft to moderately hard, even-grained. Weight 4olb per cubic foot. Used 
in Darjeeling, where it is very common, for building, chiefly for native 
houses. Also for tea-boxes {Gamble)* 


FODDER. 

Leaves. 

23 

TIMBER. 

24 


Machinery, 'Woods used for— See Agricultural Implements, Vol. 
1., 145- 

MAC LUR A, Null. ; Gen. PL, III., 363* 

Maclura tinctoria, D . Don ; Urticace.e. 

The Fustic. 

References. — Crookes, Hand-book of Dyeing , &c., 340, 405-406, 411, 672 ; 

Hummel, Dyeing of Textile Fabrics, J59, 364. 

Habitat. —A native of the West Indies, and of Central and South 
America; introduced into India. 

Dye —See the works quoted above. It can hardly be said to be as yet 
of any value in India. 

Structure of the Wood. —Orange-yellow ; hard. Weight 53ft) per cubic 
foot. Used as a yellow dye and also in producing green shades. 

MACROCHLOA, Kunth ; Gen. PL , III., 1141 . 

According to Bent ham this, at most, constitutes a sub-genus ot Stipa and 
includes S. tenacissima, Lin . , and S arenaria, Boot. (Linn. Soc. Tour., 

Vol. XIX., So). 

Macrochloa tenacissima, Kunth Graminea. 

Syn —Stipa tenacissima, Linn. 

References .—Kew Report, 1877, 37 ; 1879, 33 ; 1 So, 52. 

Habitat. — A rush-like grass, which grows plentifully on the sandy tracts 
of the Mediterranean coast, especially in Spain, Algeria, Morocco, and the 
Sahara. 1 his is the true Esparto Grass, which, from remotest times, has 
been used f«»r making hats, tnats, baskets, chairs, agricultural ropes. See., 
and in which an immense trade has recently arisen for the manufacture of 
paper. Saccharum ciliare, Anders, (the Alunj ), has long bc^n used for 
cordage, and forms a strong and useful rope, much employed by boatmen 
in the North-West Provinces. Perhaps the best Indian substitute for 
Esparto is. howev er, Ischcemum angustifolium, which sec: :but Eriophorum 
comosum 1V0I. III., 266) and Lygeum Spartum - also so employed 
It is admitted, however, by paper-makers that it will not pa\ to export 
Indian grasses nor to produce in India a bark fibre intended for compel; ' 
lion with Esparto. 

MACROPANAX, Miq.; Cun. PL, /, 94S% 

Macropanax undulatum, Seem. ,• Fl. Hr. lad.. IT, 738 Aramack.vJ 

Vern.— Chinia , Nepal ; Prong earn, Letch a 

Habitat. — A moderate-sized evergreen tret of the Eastern Himdkiva * 
from 500 up to 5,000 feet : also common in Assam and Sylhot. 

Structure of the Wood.—Soft, yellowish-white, even-grained. YVt-ieh 
3o)b per cubic foot. 
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MACROTOMIA, DC.; Gen. PL, If 862 . 

Macrotomia Benthamij D . / jZ?r. Ind., IV., 177 ; Boragine/e, 

Vern. —It seems probable, as suggested by Stewart, that part of the Gao - 
safuin of the bazars may be this plant. (See Echium, sp., Vol. III., 200.) 
Habitat.— Found at 10,coo to 13,000 feet on the Pir Panjdl, and on the 
Western Himdlaya frequent, from Kumdon to Kashmir. 

Medicine. —The plant is considered useful in diseases of the tongue and 
throat {Stewart). 

M. perennis, Boiss.; FI. Br. hid., IV., 77. 

Habitat—A herbaceous plant, met with in the Alpine Western Himd¬ 
laya and Tibet, at altitudes of 10,000 to 14,000 feet; from the Karakoram 
and Kashmir to Kumdon. 

Medicine — Stewart, speaking of this plant and of Onosma echioides, 
says : “ The bruised root of one or other or both is locally applied to erup¬ 
tions, and is sent to the plains as the officinal rattanjot (see Potentilla 
nepalensis), which is also employed in dyeing wool. Royle assigned rtitan - 
jot to Lithuspermum yestitum (=Arnebia hispidissima, DC ). In Lahoul, 
Spiti. and Kanawar, it is used bv the Lamas to stain images, and as a red 
dye for cloth, being applied with ghi or the acid of apricots.’’ Stewart 
then adds that the leaves of Onosma ** appear to be most of the officinal 
gao-caban ” (see Onosma, Vol. V. ) It may be remarked that the habitat 
of the two plants mentioned above should serve to prevent con-fusion, 
Macrotomia perennis commences at the altitudes at which Onosma disap¬ 
pears, as the latter ascends from 5,000 to about 9,000 feet above the sea. 
Surgeon-Major J. E. T. Aitchison, C I E., informs the writer that in 
Afghanistdn he found this and the next species u^ed to relieve toothache 
and earache. 

M. speciosa, Aitch. et Hemsl.; Linn. Soc.Jour.. XVIII ., 81 ; XIX., 179. 
Habitat.—Hills above Kaiwds on exposed ridges from 9,000 to 12,000 
feet, flowering in July. 

Medicine.—See the remark under M. perennis. 

Madar, see Calotropis gigantea, R. Br. : Asclepiapfje ; Vol II., 34-49. 
Madder, Indian, see Rubia cordifolia, Linn.; Rubiacete ; Vol. VI. 

M./ESA, Forsk.; Gen. PL, II., 641. 

38 ] Maesa argentea. Wall.; FI. Br. Ind., III., 5/0; Myrsinete. 

Syn. — B.eobotrys argentfa, Wall. 

Vern.— PJmscra, gogsa, IIind. 

References. — Brandis, For. FI., 283* Gamble, Man. Timb .. 238 ; Atkinson , 
hcon. Prod., N.-W. P., Pt. V ., 77 / Himalayan Dist., Jf 3 . 

Habitat.—A large shrub of the outer Himalaya, found from Garhwal 
and Kumdon to East Nepal, at altitudes from 3,000 to 7,000 feet. 

Food. — Produces fruit which is larger than those of the other Indian 
species, and is eaten by the hill tribes. 

M, indica, Wall.; FI. Br. Ind., III., 309; Wight, Ic., t. 1206. 

Syn.— M. Montana, A. DC. in part; B/Eouotrys indica, Roxh. ; B. nem* 
oralis, Roxb. 

Vern Ramjani . Reno. ; Tamomban, Maoh. ; Malmiriya, Sylhbt ; Rita- 
ur. f, Nepal; Pur mo, Lepcha; Phadupjot «, Midi! ; Ralsis, Kimaon; 
Atki, Bomb.; Maia-bimbiya , Sim;, 

References.— Roxb., FI. /yd., Ed. r.B.C., IS7. 188 ; Kura, For. FI. Form., 
II.y ; Gamble. Mav. Timb., 238 , 239; Tkivaites, En. Ceylon Pl y 172; 
Trimen , Cat. Ceylon PI., 50; Atkinson, Him. Did.. 313 { 'Lisbon, V. Pi. 
Bomb., 272 ; Bombay Gazetteer (/Cdnara), AK., Pt. J., 437. 
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Habitat.—An evergreen, gregarious shrub or small tree, met with 
throughout India at altitudes up to 6,000 feet; common in the North-East 
Himalaya, Eastern Bengal, Manipur. Chittagong, and Burma. A speci¬ 
men of this species has recently been sent to the writer by Mr. A. L. 
Mclnttre, of the Forest Department, collected in the Simla Distrct. This 
is believed to be the most westerly Himalayan habitat hitherto recorded. 
Ihc form known as Perottetiana, A. DC. (now reduced to a variety of M. 
indica) is found on the Nilghiri hills, and the variety maxima occurs in 
Assam. Dalzell & Gibson remark that M indica is very common along 
the Ghats, Gamble regards this as, next to Artemisia, the commonest 
woody plant in the Ddrjjling district: in some places, especially aban¬ 
doned cultivation, it forms almost alone a small coppice-like dense forest. , 

Food.—Brandis says the season of flowering varies from April to 
October, and that the berries ripen three months later. These are eaten 
in Nepdl. 

Structure of the Wood. —Growth fast (six rings to the inch); wood soft. I 
Used only for fuel and rough house-posts. 

Domestic, &c.—According to Brandis the leaves aroused as a fish 
poison in Kdnara, 

Maesa macrophylla, Wall.; FI. Br. Ind ., ///,, j/o. 

Vern. P/msera, Kumaon; Bogoti, Nepal; Tugom-lung , Lepcha. 

Habitat. — A large shrub or small tree met with in the Eastern Hima¬ 
laya from Ncpdl to Bhutan, especially in second-growth forests. 

Resin.— A resinous substance exudes on the bark being cut 

Structure of the Wood.— Light brown, moderately hard ; the sapwood 
resinous. 

M. rtlgosa, Clarke; FI Br . Lid., ///., S oB. 

Habitat.—A small tree or stout shrub, with pretty white flowers; found 
in Sikkim between 5,000 to 7,000 feet, frequent in the upper valleys ol the 
T eesta and Uutong. 

Structure of the Wood, —Light brown, soft. The sapwood slightly 
resinous, annual rings marked by a dark line. 
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MAGNOLIA, Linn. ,• Gen. PL, /., /<?. 

[ RIaonoi.iace*. I 

Magnolia Campbellii; H. f. fir T. ; FI. Br. /•« , L, */, 

Red Magnolia. 

Vern. — La champ, Nepal; Sigumcn'h. Lepcha: Pr-rfu<r y patacctri I 
Bhutia. I 

References.— Gamble, Man. Timb., s: List of ’Darjeeling Plants 2 * I 
Ir.ciiau Fowft'r :—/., 88 t 94, <,8 ; I'., /Pq ; VHI.. 404-, .Y//A, $2, 
Habitat.—A lofty deciduous tree of Sikkim and Bhutan, from 1,000 to 
10,000 feet; common also in Manipur (Wa irkffbta for it* magni¬ 

ficent large pink or white flowers, which appear in April. 

Structure of the Wood. —White, very soft Weight 25B) per cubic foot. ! 
Occasionally used tor planking, but now' scarce. 


M. sphcnocarpa, Roxb.; FI. Br. Ind., /.. 41. 

Syn. -Liriodendron grandielorum, Roxb.; Michelia macrophyil\ ' 
Don. * 

Vera.— Dull ' hampa, Beng. & SylheT; Bu ramt 

References --Sorb., FI. ind., Ed. C.B.C., , AW*. For. Ft. Bn / ! 

?V, Man. ImCSi Agri-Hort. Sor. Ind . Tro ns. V., in 1 

n ■* mt x ‘ < ' pr ° c) < 32 ■ i Nn > Seri ^) tv.', 


49 


TIMBER. 

50 


51 


M. SI 













Dictionary of the Economic 


An Ornamental Tree. 


<SL 


52 


53 


OCCUR. 

HENCE. 


54 


n xks , nsnv,: 

l~~ « tewfctaSS 

Mr. C. Nickels [f our. Agn.-Hort. Soc. (Nen Series) V 69 and tun 
gives a useful note on the method of propagating this ornamental tree. J 

MAGNESIA, Ball, in Man. Geology of India, III., 437 . 

1 he principal sources of the salts of this metal, which are of economic 

s V ium C ’ The m m a l n f S, , te - the “ ri,ona ‘5« and cpsomite—the suipha.e of magni- 

metal also occurs as a silicate under three different forms-talc or 
ea ite, meerschaum, and serpentine—which will be separately described. 
Magnesia, Mallet, Geology of India, IV. {Mineralogy), r 4 e r <2 

Magn^sie, Fr .; Bitteverde, Ger ); Magnes Z , It . 5 ' 

0Xide= Zahr ” whra ’ Pers - Hind -» p °.. Sulphate = 

o 

Occurrence.—According to Ball, epsomite, or natural sulphite of 
magnesia, ,s doubtless to be ound as an efflorescence in many pans of H d ii 
since it is an occasional constituent of reh, but its occurrence iLmI n ’ 
been described only at Spiti. In that locality, Mallet found'ifafa plemffffl 
efflorescence on black slate, in connection with considerable deposits of 
gypsum and arragomte. By collection and lixiviation of the fragments 
n hat ; 1 co " s,derable supply might easily be obtained. Mr. Mallet’ 

" h I Mff ra }° gy '; (* ntt ? n seven years later than Ball’s account) further 
stains that epsomite is a frequent constituent of reh nnri o-h-pc: .,mi c 
two samples from the Chdnda district vhirh h - \\ ? lves analyses of 

hydrous sulphate, named kiesirtte mixed with sylvine (potassic chlor del 
in a lenticular deposit from two to three feet thick in the Mayo salt mines 
Fifteen maunds of the mixture was collected, but no information exists of 
its having been met with since. 1 

Fpsomile has also been reported as occurring as an efflorescence on alio 
via c ay ,n the N,cobars Magnesite, or the carbonate of ma^fa? ,s gene-' 
rally found m veins associated with other magnesian . „cks such is se-nen 

!' I j':; dol T lte ;. &c ' ,^ r - Mall* " T ' ,es that “ it forms innumerable veins in 
t<ilco se , chloritic and hornblendic rocks over a large area in Salem in the 

dh?nm a m P r S i d , fir | Cy- Associated with it are baltimorite, chalcedony,’jlsper 
chromite, and talc. According to Lieutenant Ochterlony, it also' occuKti 

It Nellore? ’ C ° imbatorc ’ and M y sore > and Newbold says it is met w Uh 

Two analyses of the magnesite from Salem, made by Prinsen and hv 

Stucneyer, reveal that the mineral contains about 48 per cent ot magnet -/ 
Veins of magnesite, have been reported by Blanford as SwrZf?n the 
-erpemine of the Arakan range in Burma, and bv Oldham under the same 
circumstances in Manipur. Impure magnesite has recently been discovered 
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by Captain Pogson in the dolomitic limestones of the Happy Valley near 
Mussoree. This, examined by Dr. Warth, was found to yield 69*1 per cent, j 
of the pure carbonate {Mallet), 

Medicine.—The oxide (magnesia), the carbonate, and the sulphate 
are largely employed in European medicine, the two former as antacids and 
laxatives; the latter, as a purgative, refrigerant, and diuretic. 

No record exists in the literature of India of the use of the com¬ 
pounds of magnesium as medicine excepting in the case of the impure 
hydrated oxide, zahr-mohra , which is employed in Northern India as a 
laxative, alterative and aphrodisiac. Ainslie talks of calcined magnesia 
as a useful remedy in sporadic cholera, and of the sulphate as a valuable 
purgative and alterative, but makes no mention of their being employed by 
Natives in the south of India, in parts of which the sulphate or natural 
epsom salts, as already stated, occurs plentifully. A recent note received 
from Surgeon-Ma jor Aitchison, states that “ a coarse natural product 
collected near Rupshu, probably a sulphate of magnesia, called gurm by 
the Bhotes, is used by them as a "purgative.” 

The salts above enumerated are all officinal in the Pharmacopoeia , but 
are entirely imported for use. They are mostly artificially manufactured 
from sea-water, from magnesian limestones, or from magnesite, by treat¬ 
ment with sulphuric acid. 

Industrial Use.—Besides the well known medicinal purposes to which 
Epsom salts are put, they are said to be also sometimes employed to give 
weight to cotton cloth. Dr. McLeod, and later M. Sorel, proposed to 
manufacture a water cement from the Salem magnesite, by mixing it, when | 
powdered and calcined, with a solution of chloride of magnesia. 

Mahogany, see Swietenia Mahagoni, Meliack;e; Vol. VI. 

Mahonia nepalenis,#c., sec Berberis nepalensis, St>r:>ig,2 Vol. I., 446 
Mahwa or Mahua, see Bassia latifolia, Roxb. y Sapotace.t. ; Vol. I., 406 

Maiden-hair Fern, see Adiantum Capillus-veneris, Linn.; Filices; 

[Vol. 1 ., iio. 

Maize, see Zea Mays, Linn.; < jRAMIn;e ; Vol. VI. 

MAjUN (vulgarly Mdjum). 

Mdjlin is an intoxicating sweetmeat prepared with ght and sugar, the 
drug being Bhang , Gdnja or Chords (the narcotics <4 Cannabis sativa, 
which see, Vol. //., r/y —118 ; Opium or Poppyseeds; or Datura. The 
preparation is flavoured with various spices, .-uch as Cloves, Mastich, ! 
Cinnamon, Aniseed, Cummin, Cardamon. &c.. &c. For further informa¬ 
tion, s« e the article Narcotics, pp. 324—326 and 328. 

MALACHRA, Linn.; Gen. Pi., 205. 

Malachra capitata, L ; Rl. Br. lnd., /., ,• Malvaceae. 

Vern. —Ran or bun-khendi. Bomb. 

References.— V^igt, Hort. Sub. Cal. y // 2; Dala. & Gibr.. y Bomb. PL, 9 • 
Murray* PI. ana' Drugs Sind, 6j ; Lisboa, U. PI. Bo,jjj ■ LiotarJ, 
Paper-making Mat., 70, So, Sr Popart, Exp. Farm hh.indcsh, Bombay; | 
Cross , JBevan <fV Ping, Report on Fibres of India. 5.; * 
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Dec. iSbo ; Cross, Bevan b 
Your. Agri.-Hort. Soc.\Ind 
4S ; Indian Forester, VII ., 1/9 
S04.; Offh iat Corresp., R. ami A 
Habitat - An erect annual, with broad, heart-shaped leaves, covered 
with stiff hairs. The flowers are yellow or white, ahd form axillary or ter¬ 
minal heads. None of the earlier botanical writers allude to this plant. 


V., (new so’it s), Ft. VI. (Proe. iS E). 2~, 
■ Stone, I ucyclup., r ■ Balfour, Cvi'lob ' 
A. Dept. B. Proc., 1SS1. 
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from which circumstance i* is presumed to be a modern introduction. It is a 
native of west Tropical Africa (the Congo basin particularly), and of Tro¬ 
pical America. Voigt is the first Indian writer who makes mention of the 
plant, and in his day it would not appear to have been so plentiful as at 
the present time, since he simply remarks that it is domesticated about 
Serampore. Graham, and after him Dalzell & Gibson, affirm that the 
plant was introduced into Bombay from Brazil by the Jate Mr. Nimmo. 
It is now plentiful throughout the hotter damp tracts of India, more especi¬ 
ally in the vicinity of Bombay. 


FIBTE. 

61 


FIBRE. 

Fibre. —It yields a fibre 8 to 9 feet long, with a silvery lustre, and almost 
as soft as silk. Dr. King reports that for paper-making this does not seem to 
promise much ; it has, however, been experimented with in Bombay as a sub¬ 
stitute for jute and was reported on favourably by the manager of a factory. 
The fibre was shown at the late Colonial and Indian Exhibition, an excellent 
sample having been presented by Mr. A. B. Gupte. At one time high 
hopes were entertained that Bombay would, in this fibre,*possess the means 
of competing with the Bengal jute manufacturers. Just as the growth of 
the jute industry eclipsed all the other fibres that were, half a century ago, 
equally contesting the growing market for a cheap textile, so twenty years 
later, the Immense popularity of the Bombay wheat trade seems to have 
extinguished the hopes once entertained of this fibre. The reports pub¬ 
lished regarding it are, however, unanimous, that it is little if at all inferior 
to jute, and that capital directed towards the cultivation and manufacture 
of the fibre is all that is needed to place the industry on a sound commer- 
I cial basis. The efforts to introduce the cultivation of jute into Bombay 
I may be pronounced a failure, and there would, therefore, seem every pros- 

j pect of a new interest being taken in this neglected fibre. Malachra fibre 

was much admired at ti e Colonial and Indian Exhibition, and the experts, 
j who examined it, were of opinion that Bombay would not much longer con- 
I tinue to import the sacking required for her grain trade, and that some en¬ 
terprising manufacturer would soon be found willing to use this, or some other 
allied fibre in the preparation of gunnies for the local market. In the hope 
of usefully placing in the hands of the public existing information the fol¬ 
lowing reprint may be here given. 


Notes, &c > 9 on the Experimental Cultivation of Malachra capitata in Bombay. 

Mr. J. E. O’Gonor, then Assistant Secretary to the Government of 
India in the Department of Revenue, Agriculture, and Commerce, on 
the 15th April 1878, wrote of this plant and its fibre :— 

“ Among the specimens of raw produce collected in Bombay for the Paris Exhibi¬ 
tion were samples of fibre extracted from Malachra rotundifolia (so named in the 
list of Bombay contributions). Regarding; that specimen, the following remarks 
wr.te made in a im moranduin attached t<» tin* list of contributions 

‘From this plant, which urows abundantly during the rains in waste places in 
) and n ar Bombay, Dr. W. Gray, M.B., extracted a fine fibre and sent it to the 
proprietor of the Bombay Hemp and Jute Mill *:>r examination, ft was most favour¬ 
ably reported upon. At the beginninc. of the last monsoons the proprietor «as, at his 
own request, taken to the Byculla Hats in Bombay and the plant was shown to him. 
He remarked that the usefulness of this plant was net known, and reported that 
the discover y is * s. boon to Ita1nb.1v.* He has subsequently taken steps in procuring 
J fibre from this plant, and about forty day labourers were till now kept working by 
l im at Chcmbive, a village near Gloria. A new industry has thus been started. This 
fibre perhaps deservi s spat ial attention/ 

Struck with these remarks. I asked the officer who was in charge of the Bombay 
collections for Baii.', and who had prepared the list (Mr, F. F. Arbuthnot, C.S., 
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Collector of Bombay), to be good enough to furnish me with some further information 
on the subject and samples ol the fibre, as well as of the plant itself. Mr. Arbuthnot 
was not able to send me any of the fibre, the whole quantity prepared by the mill- 
owner referred to above alter the monsoon having been already exhausted. He has ' 
mixed the fibre with jute and made gunnv-bags ol the mixture. Mr. Arbuthnot , 
sent me samples of the plant, however, and the ropy of a letter from the will-owner ■ 
to Dr. Gray on the subject of the fibre. Hie letter was to the following cfTect : — 

* I hav*' received through your friend, Mr. B. f a sample of a nicely-cleaned new 1 
fibre taken Irorn a jungle plant, and being new it gave me extra pleasure in testing it, 
and I can safely say that the new fibre is quite as good as jute. If this new fibre c*n 
be grown in quantity, it will be a great thing and a boon to this Presidency. 1 he 
hbre is actually not the yarn of iute ; nor do 1 know its true name. It seems like 
what the natives call ranee bhendee, or jungle bhendee; but even that is doubtful, 
hs bhendee is scarcely so good as this fibre. 

‘ 1 he fibre is in length from 8 to 9 feet, thoroughly clear from gummy substance 
and diet, has a nice silvery appearance with a peculiar lustre, and is almost as soft as 
silk. In passing the fibre through the machinery, damped with oil and water, as is 
c unmonly done" with Bengal and Konkan iute.yarn was produced strong enough and 
nearly equal to that made from the second quality of Bengal jute . In the opinion of 
our European spinning-master, owing to the almost imperceptible difference between 
the yarn made from the new substance and Bengal jute, it is very suitable for weft; 
but it the plant is carefully grown and well looked after, the fibre would (hen, no 
doubt, rank fully equal to Bengal and Bombay Jute. Owing to the high prices ruling 
for jute in Bengal and elsewhere, the new fibre, ii carefully prepared, would command 
a ready sale at R3-12 to R4 per Indian maund. * * 

1 submitted the specimens of ihe plant, and the papers received hom Bombay, to 1 
Dr. King, Superintendent of the Botanical Gardens, Seebpore, who had kindly offer- I 
ed to identify and name the plant. He says that the plant is Malachra capitata, i 
and not M. rotundifolia, which is found only in South America, and he adds— 

‘ Malachra capitata, though probably originally a native of South America I 
also, is now found everywhere within the tropics. It now grows sparingly about 
Calcutta; but, as it is not mentioned by Roxburgh in his Flora Indica , it appears 
probable that it did not occur at all lu re in his time. Wight and Arnott do not 
mention it in their Prod ran: u % Florcr Peninsula: Indiee Orientalis , and it is, there¬ 
fore, improbable that it was common in Southern India when that book was written. ! 
I should not anticipate any difficulty about growing the plant in Bengal; but whether 
it would yield as good a fibre or be as valuable as jute, 1 am quite unpi spared to offer 
an opinion. The plant belongs to the new order Malvack.%. It is an erect annual 
Jor occasionally peiennial) shrub, covered everywhere with very stiff hairs. The 
leaves are broadly heart-shaped, almost rounded, and are borne on long stalks'. The 
flower-heads are also earned on long cylindrical stalks which rise from Uie axils of the 
leaves. The flowers themselves are yellow or white in colour. There are about five 
or six of them on each head, and tl - v are sui rounded at their origin from tlu- flower 
stalk by three or lour half-kidney-shaped bracts. Each flower produces five &< •• ds. - " 

The al>ove is a popular description. Sir J D. Hookor’sdi ‘■vrij ion i?» the Flora 
of Pritish India is to the same effect, though st - ted in Imtunical terminology. Sir 
Joseph Hooker w rites cf this plant (M. capitata) that it occurs throughout th 
hotti r parts of India hum the North-Western Provinces to the Car until*. probablv 

introduced. y 

The member* ol the family ar* usually found in marshy places within the tropics 
. I 1 ‘Mv* well in Bengal J in fact, it i* 


den tel 


efore, that this Reties w 
non about Calcutta ; and Voigt 
it a, domoaticated in his time (1 
that Graham, in his Catalogu 


Suburbans CaJruftensi*. page I 
) about Soramporc. Mr. Blechyn- 
f Plants in Bombay and its vicinitv 
alludes to Malachra rotundifolia as introduced by Mr. Nimmo afimu lo.tv ’ 
ago. 33 

The preparation of the fibre is the .am,. as that of jut.*. When Dr. Gray 
operated on the fibre in Bombay, he sli eped the stem in water for a week. It must 
be steeped when freshly cut; tor, according to the exo< rienCC of the mill-owner Who 
xposecl to the* sun and allowed to dry, groat difficulty is 


tried the fibre, »f the stem is 
felt in getting 1 id of the externa 


quality. 


bark, ; 


*un and alio 
nd the fibre obtains 


: and interior ‘n 


FIBRE. 


* This letter was dated 20th July 1877. 
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The utilisation of this plant would be specially advantageous in the Bombay Pre¬ 
sidency, where as yet attempts made to grow Jute can hardly be said to have had any 
success. But the plant seems to merit attention in Bengal too. Growing as it does 
and flourishing without any attention in marshy soil, of which we have more than 
enough for all purposes in Lower Bengal, it would seem to offer the spinners and 
paper-makers an excellent substitute for, and addition to, jute. I believe the Bally 
Paper Mill Company are anxious to find some fibrous product capable of conversion 
into paper at low cost. Here is one to their hand, and 1 beg to recommend it to 
their attention, as well as to that of jute-spinner’s and rope and twine makers. 

In Balfour’s Class Book of Botany { page 771) it is said that in Panama the 
leaves of this plant are used as an anthelmintic. 

Reports obtained through the Agricultural and Horticultural Society of India on a 
sample of the fibre of (t Malachra capitata” prepared in Bombay by Surgeon- 
Major W. Gray. 

I have no doubt this fibre would prove a good substitute for jute for most pur¬ 
poses to which jute is applied; but it seems rather more harsh, and its spinning qua¬ 
lities should be tested in one of the jute-mills before giving a very decisive opinion. 
To ascertain whether it would prove economically a substitute for jute, we should 
require to knew the yield of fibre per bigha or acre, and the cost of cultivation and 
manufacture. 

(Signed) S. H. ROBINSON. 

This sample is beautifully bright and clean, fair length, and good strength of staple, 
but somewhat harsh. I doubt if it would make a good warp yarn in itself, but 
mixed with good jute it would do so. The fibre for spinning is - not so valuable as 
jute; it lacks the forked ends when broken, such the latter possesses, and par¬ 
takes of the character of the fibre known as meshta, which when broken looks as 
though it had been cut and left with square ends. Before its value as spinning fibre 
could be fairly assessed in competition with jute, it would be needful to show cost of 
production, outturn per bigha , &c. 

(Signed) W. H. COGSWELL. 

Fibre harsh. 

(Signed) W. STALK ART. 

Extract , paragraph J, of a letter from the Acting Collector of Tanna , No. 32 q 8 % 
dated 24th October tS-jg. 

3. The seed of the Malachra capitata, which formed the subject of correspond¬ 
ence ending with Government Resolution under reference, was sown broadcast during 
the monsoor. just over in gurcharanox waste land in Pandora taluka, Salsette, and 
in certain villager of Bossein and Kalyan talukas. ant. the result is reported to be 
a complete failure. This result is apparently attributable to the exceptionally heavy 
fall of rain, and 1 would recommend a further trial next season. 

'The following report was received from the Superintendent of the Victoria Gar¬ 
dens, Bombay, in 1879:— 

* Not having any seed of the plant in stock, and none being procurable in the 
bazar, I gathered a quantity of young plants from the flats, as soon as they appeared 
after the commencement of the rains, and planted them in regular rows 3 inches 
apart, with a space of 1^ inches betwixt each plant. The soil was stony and loose, 
formed of a mixture of decayed cutchra and the natural soil of the garden. The 
plant grew very rapidly, and a! ter three months’ growth reached a height o» 7 to 8 feet, 
''ach stalk perfectly straight, and measuring at the root ftom £ to $ inch in diameter. 
After four months' growth the plants were cut down, all leaves, branches, and seeds 
removed, exposed to the sun for three days, and then steeped in water for five days; 
they were then removed stalk by stalk, and all the fleshy or pulpy part removed by 
pressing with the finger and thumb. The outcome is as follows: from a Bengal 
bigha, or an area of 1,600 square yards, fibre (the same as sample sent) can be pro¬ 
duced weighing 560th.. When cultivated during the rains, the plant requires no 
attention whatever; but it must be grown very close together and not exposed- to 
high winds. The cost of removing the fleshy matter from the fibre will amount to 
about R3 per bigha.* 

The Superintendent, Khandesh Experimental Farm, Bombay, wrptc (26th ! cb- 
ruary 1879) to the Collector of Khandesh : — 

4 As directed in Government Resolution No. 236a of 8th May *878 (forwi. ded 
under your endorsement No. 2154 of 13th idem), I have the honour to repoit on the 
Malachra capitata |Svn. rotundifolia) as a fibre-producing plant. 

2. This.species of mallow was introduced into Khandesh presumably at a recent 
date, although there seems to be 110 very trustworthy information on the subject. It 
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is known here by the name of ran bhendee , and the cultivators are more or less fami¬ 
liar with the quality of its fibres, which they sometimes extract. 

3. It is found only in good soil, and makes its appearance soon after the first rain. 
Its leaves much resemble those of the cotton plants in its young state, and on this 
account often grows along with that crop for a month or more before being dis¬ 
covered. 

4. I have conducted many experiments in the utilisation of this waste fibre as well 
as in the cultivation of the plant as an ordinary crop. I find that the best fibre is pro¬ 
duced from green stems, and they are ready for cutting in the early kharif harvest, 
or in time to admit of a light rnbi crop being sown afterwards, and that the crop 
does not exhausc the soil as in the case of sunn hemp. 

5 * lhe habit of the plant is very peculiar : it throws up in the first place a strong 
central stem, several feet high, furnished with a few straggling lateral shoots. The 
best fibre is got from an abundance of radical shoots, which remain procumbent and 
to a distance of 4 or 5 feet, where the ends become slightly bent upwards to admit of 
the thorough ripening of the cluster, or head of capsules which contain the seeds of 
the plant. 

6. A bale of this fibre, along with seven other kinds, were forwarded to Govern¬ 
ment in accordance with the instructions contained in paragraph 8 of the Resolution 
Wo. 1[881of 7th July 1874. The whole was sent through the Secretary of State to the 
Uundee Chamber of Commerce, who merely recorded a general opinion on the whole 
batch without dealing with the merits of any particular sample. 

... .7* The ran bhendee fibre is easily extracted, as the bark contains comparatively 
plant'° the ^ UInm y substance so common to many others of the fibre-producing 

m ^ *■ *^17^withstanding the large number of “ miscellaneous fibre n shown at the late 
ali'ji exhibition, two of the three prizes offered under this head were awarded to 
samples of ran bhendee. 

despatch ^ ***** * parcel 0 * fibre prepared, and await your orders regarding its 

lhe above compilation °f available information was first published b} 

• r £ er 111 t ie Selections from the Records of the Government of India, 
Agricultural Department (1888-89), since which date 
V r , , er particulars have been obtained. The fibre seems well worthy of 
U . inves bgalion 1st, as to whether it can be produced in Bombay at a 

economically wifi s rd! h JUtC J ^ whether can be as chea P‘y and 

Malabar Oil. 

nil tl : rm ' Malabar Oil ’ is applied to a mixture of the 

r..., ( , c ,r om * livers of several kinds of fish frequenting the Malabar 

■° nd, \ and , neighbourhood of Karachi. The species chiefly 
t>. . * 1C £ enera iEtobatis, Carcharias, Clupea, Pristis", 

Rhynchobatus, Silundia, Trygon, and Zygsena. 
bee the article Fish in Vol. III., 363.397. 

Male Fern, See the article Ferns, Voi. III., 323. 

MALCOLMIA, Br. / Gen PL , /., 77 . 

n/r 1 1 • r • „ [ 146 ; CRUCIFERS. 

Malcolmia africana, Br. ; and M. strigosa, Bom./ FI. Br. lnd. y /., 

Vern —Khunserdia, patthra, pdchan, chindka , Po. 

References. -Stewart, Pb PI., i 4; Mu-tray, PI. and Dru^s Sind, $0 
Slew art. Ai count af a Journey tn Hae ra and Kim#.in (Jour. Ajwri,. 
ddort. Soc. dnd.j A II.) Attrhison, Kept. Be tony, Afgh. Del. Con:. • Lace 
Rcport on the Vegetation of Quetta (in vi 

Habitet.—Small, herbaceou weeds found in the hotter parts of North 
Tndia (Panjab, Sind, Baluchistdn. and Afghanistan), where, according to 
Stewart, the last mentioned species fin Hazdra) is so abundant as to carpel 
the ground, and give it a heather-like purple hue. The first mentioned 
species ascends from the Panj.-ib plains to altitudes of 13,000 feet above the 
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Fodder.—These, along with a few other equally abundant cruciferous 
plants (principally Lepidium Draba), are greedily eaten by goats and sheep, 
and in Quetta may have much to say to ihe superiority of the mutton rear¬ 
ed in that neighbourhood. M. Bungei, Boiss., occurs in Peshi'n Valley 
[Lace). Of this species Aitchison reports that in the Hari-rud Valley it is 
in so great abundance, on gravelly soil, as to give a bright colour to the 
country. Mr. Lace states that in Peshi'n it is an important fodder plant, 
and doubtless this is the case also in Afghdnistdn. 

MALLOTUS, Lour.; Gen. PIJU. t 319. 

A genus of trees or shrubs, comprising some 70 species, natives of the 
tropical areas of the Old World, the arborescent forms yield soft, lio-ht, 
'voods of no great economic value. In India there arc 45 species: 2 of t ties e 
occur throughout the hotter parts of the continent; 9 in Madras; 5 along the 
foot of the Himalaya; 6 in Assam; 15 in Burma; 4 in the Andaman islands: 

7 in Ceylon; and 22 in the Malay Peninsula—Burma to Singapore. The fol¬ 
lowing are the more important species. 

-- fi „ [ 1873 / Euphorbiackb. 

Mallotus albus, Muell. Arg.; FI. Br. LidV., 429; Wight , Ic. t /. 

Sy^’ — M- TETRACOCCUS, Kurz ; ROTTLERA ALB A and TETRACOCCA, Roxb 
K. MAPPOIDES, Dale. ; R. PELTATA, Wight; R. PAN 1 CULATA, Wall. 

Vern. Marleya, Sylhet; Jogi mallata , Nepal; Numbong , Lepcha. 

References.—/?^., FI. hid., Ed. C.B.C.,j3 7 ; Brandis , For. FI., 444- 
A /irar, For. FI. Burm., 11. ,333; Beddome , For. Man., 208 ; Gamble , Mail 
Timb. 36i ; Dah & Gibs., Bomb. FI., 23o ; Bombay Gazetteer [Kdnara), 
A v., Ft. /., 443 ' 

Habitat.— A small, evergreen tree, found in Sikkim, Eastern Bengal 
Assam, Chittagong, the Western Ghats, Mysore, and Ceylon. On the 
Himalaya it ascends to altitudes of 3,000 feet. 

Structure of the Wood.—Soft, white : weight 31ft per cubic foot. 

M. muricatus, Muell. Arg.; FI. Br. Ind., V., 43J. 

Under the above name. Gamble, Kurz, and other writers on Indian Eco¬ 
nomic Products have described a tree which yields a grey, moderately hard 
timber. The Flora of British India ( Vol . V., 436, 4 17, 439) points out 
*T> a ij t ie tre ? Mj so , re Travancore so designated is M. muricatus, 
Beddome : ih.tL of Ceylon M. Walkerae, Hook, f.: and the Andaman plant 
is M. andamameus, Hook.f., the Duk-mouk, of the Burmese. 

M. nepalensis, Muell. Arg. ; FI. Br. Lid., V., 428. 

Syn.—M. oreophilus, Muell. Arg. ; Gamble, Man . Timb., 362 . 

Vern.— Numbingkor, Lepcha: Safcd mallata , Nepal. 

Habitat. —A small tree of the Central and Eastern Himalaya : Nepdl 
Sikkim, altitude 5,000 to 7,000 feet, Khdsia Hills 4,000 to 5,006 feet. ' 

Structure of the Wood.—White, soft; growth moderately fast, five rings 
to the inch of radius (Gamble). 

M. philippinensis, Muell. Arg.; FI. Br. Ind., V. } 442. 

The Monkey face Tree. 

Syn.—R ottlera tinctoria, Roxb .; R. aurantiaca, Hook . & Am. • 
k. Ai i inis, Hitssk . ; R. Montana and moli is. Wall.; Croton philip- 
PENSIS. C. PUNCTATUS, Rc<Z.; C. COCt INEUS, VahL ; C. MONTA- 

NUS, H 'llld. ; C. DISTANS, Wall. ; C. CASCAP.ILLOIDES, Raurr.ch. 

Vern. Kambild, katnud, kamald , mild, ka meld, ruin, r*lu, kambhal 

jv u v a ant ha-g and a (powder). Hind. tt* (Lohakduoga ); Dhola sindur, 

( Uirhhum) ; Sinduri (Darjiling) iamHu, lung (kishur or L 6 : 7r=saf- 
trori), kamaldguri (the dye powder) kantaldgundi, Beng.; Kumala 
suv.drnifu.ndi, boson'o-gundi, 1'iYA ; Rom, Santal; Gangoi, buddum, 
faggaru, Assam; Chindrr/ang, -niachugan, Garo; Sindurta, safcd 
mallata , Nepal; Puroa, tukla , numboongkor , Lepcha; Baraiburi, iin- 
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dutpong , Michij Koku, Gond ; Reoni, roli, kamela (Banda) ; Ruinia 
kamela, (Bijnour) ; Rori (Bundf lkhund) ; Sinduria, puroahung, 
N.-W. P.; Rohniy Oudh ; Ruen , riunn, roli, rauni, »rr«, KumaON 3 Kaini- 
bit, Kashmir; Kamela , kamaly kambal, kiimila, reini, reun, rulyd, Pb. ; 
Kdmbatla (Peshawar), Pushtu; Rauni, rori, chamar gular y ningur, 
C. P.; A’k/nj (Mflghat), Berars ; Shendri ,kapela, kamala , Bomb, j Shen- 
dri y shindur, Mar.; Kapilo,G UZ.; Kapli, kapila , kamela-mdvu tod 



i i\iiTKu t Tuuga’.Ktne y c oru nga-tnanje, s<- r u aftasart, nmicnei- 
lu t kunkuma, Kan. ; Ponnagam (? Calophyllum inophyllum'l, Malay. ; 
Taw-tee-cteng, tan-thie-den, Burm.; Tawthadin, Shan; Hamparan- 
della, Sing.; Kapila, hampilla (the red mealy powder), rechanaka 
i Punnag-a is incorrectly given in many books as Sanskrit for this plant,— 
see Calophyllum inophyllum), Sans. ; (a word derived from the 

Sanskrit and now restricted in India to this plant), Arab.; Kanblld, Pers. 
References. Roxb. y FI. Ind. y Ed. C.B.C., 737 ; Brandis, For . Fl. y 444 ; 
A//rxr, For FI. Burm., II., 38r ; Beddmne, FI. Sylv., t. 289; Gamble 
Man. limb., 461 ; Dais. *\f Gibs., Bomb . FI., 23o ; Stewart, Pb. PI., 197 ■ 

• {3° mb. PI., 184 ; Mason, Burma and Its People, $12, Sj 3, 761 ; 
Be nth., FI. Hongk.,307 • Hooker, Him. Jour., I., 3iS ; Miquel, FI. Ind 
Bat oA U ot^ > ' 1 45 / ijtteede, Hort. Mai , Vt. 21, 24; Elliot, Flora Andhri - 
ca, 36, 8*, 95,96, c3,ro3,151, 168, iSs, 189, jgo ; Pharm. Ind , 202; British 
Ph arm., 167; Moo dee n Sheriff, Subp. Pharm. Ind., 170 • Cl. C. Dult, 
Hind., 232 • 302 f By mock. Mat. Med. W. Ind., 2nd Ed., 709 s 

^ T Ianb '\r P a ar ^ aC ?^ 57 i'P 6 , ; , U ' S ' Dis P e *s-> ' 5th Ed., 828; 
f: n t' * l n ” l :> » * PPy tv., t. 236 ; Murray, PI. and Drugs, Sind, 34 ; 
Med. Top. Ajuj., T42 ; Irvine, Mat. Med. Pat., 48; Buchanan, Jour- 

%Lt,i n M A I f,S ZZ' C ?!?r a ’ &c A/•» ,6S - ** 21 ' ’ Wl Baden 

I<mell, Ib.Pr., 3/6; Atkinson, Him. Dist., 7/6,- Drury, U. Pl.,2&S: 
Usboa. U. PI. Bomb., ,22, 248, gS 8, .xy, 37j, Bird-200,1, Bomb. Pr., 78, 
, 2 '* • 336 n : £&{*’ 111 ■ R tm. Bot . 329; McCann, Djc-s and Tans, Bene., 
',*• a > Byes and Tans, A’..II'. P„ 31 : Lb,lard. Dyes, 50-5 8, 8a, 

A ’ am ’ll “'i l 7r Rr & rt - 0,1 1,u!ia D e' s - A 5 • Oarrah, Note on Cotton in 
Re t’ 0,t ° n th :' Shan Stales, 1887-88; Prof. Hummel, 
f?*?* 1 ,*? connection wi ' and Indian Exhib.) ; Ke-J, 

2 P Z, : , ’ t S ° \P W 0 * G “'J*to the Mas. of Be. Bot., ,19 ; Far. Admit. 

%‘Zi iT‘;P3T7-’ '*£?- 34 - Bnmb - G °°-> x/ ->vl 7s / 

Smnif'P* i Fo 7 st Z r , V " L aim 14.204Voi. iv., 230,318, 

bituli 'pistrict ^83 U p 2 hi Pan #?' 4°^'"Pur District, tO; Rdwai- 1 

^6 II ^ n/ 5, J 3 ; r / e$ iaW ^. Dlstr:( *' 2 l My™™ and Coorg, /., 48, 
}/L' ? ’il 1 ''- 2 i ; hunter, Orissa, //., /7p, Ap. VI.-, Manual of the I 
1 it ™->%'tt!cn:e>;t R< ■>, :£../ tL Upper God.-ivery Dis- 1 
aM V ^^/rPfist.). 76-, {chatuia District), Ap. VI ; , 

sfl vifr' 8*r***h IV.. Pt. I , 2io, $fft VI. , Pt. I., 27 f VIII, 

vh w ; X J SI iJ \ J53 > V.°’ 3vtt xfv -> 3f > 4 t03 i 1 

v< " t> ; Hon:gbe 1 gtr, Tnirtyfivc years iti the East., 337. I 

Habitat. -A small, evergreen tree, found tliroughout Tropical India • 
along the foot: of the Himalaya from Kashmir eastwards (ascending to 1 
■ MO fca, ; all over Bcnga and Burma. Singapore, and the AndaLn ' 

»I 3 $'{Jg&SSi ^i^alS. Ward3 l " Ccy,0n> ° islr5bu ‘ ed to China, the 

THE KAMfeLA DYE. 

D y. e an d Medicine.—Much has been written rceard- 
JJJf 1 Aawc/rt d\( in Europe Kamila). This is the 

7 Ubv 'V l! 5 C i? btaiPCtl 18 a K^ndtil.ir pubescent from the exterW 
of l ie frmts of Mallows philippinensis. gy< lay how- 

ever, Pamela, dye canm.i be said to have obtained the position in E uro . 
pe.an commerce, which ,ts merits deserve. In India it is someimies known 
dr 1 A u a l >lc nan \® ht)tbtl (a word derivtxl from the Sanskrit name for the 
drn^); but, according to certain Arabian writers, there were two kinds of 
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Kinbil, the red Indian and the black or purple Abyssinian. It has now 
been ascertained that the darker coloured Kinbil is the African Wins or 
Warns drug and dye, a substance obtained from a Flemingia isee Vol . 
///., 400-403). The Indian Kin'll appears, in fact, to have at one time 
been chiefly used as an adulterant for Wars, and as such it first found 
its way to Europe. The history of the black Kinbil has been more carefully 
worked out than the red, thojgh what is apparently the latter is mentioned 
in the Chakradatta-sangraha and in the Bhdvaprakdsa { A.D. 1535), and 
hence was probably known to the later Sanskrit medical writers. " Profes¬ 
sor Wilson was of opinion that the Arabians of the eighth century studied 
Hindu medicine before that of the Greeks, and that Chakrapani Datta’s 
great work was translated into Arabic about A.D. 773. From that period 
the name Kinbil probably'dates. Arabian writers of an earlier period ap¬ 
pear to allude exclusively to Wars, the synonym Kinbil being given by com¬ 
mentators or translators. Thus Paul us Aegineta in the seventh century 
refers to Wars and Ibn Khurdadbah, who lived A.D. 869-885, states that 
from Yemen came stripe silks, ambergris, wars , and gum. Kinbil is some¬ 
times compared by the Arabian writers to saffron, hence in all probability 
the modern though inaccurate application of the vernacular name k 4 sar 
in some parts of India. This mistake was made by Brandis, Gamble, 
Bentley 6z Trimen, &c. In the tenth century, Masundi wrote of Kin¬ 
bil as a sandy substance of a red hue. which was useful as an anthelmintic 
and in the treatment of cutaneous diseases In the thirteenth cpnt^ry, 
Kaz-wini referred to Wars as a plant sown in Yemen which resembled 
Sesam. Most writers from that date carefully distinguish Wars, from Kinbil , 
and speak of the former as a dye and medicine used externally to remove 
freckles and taken internally to cure leprous eruptions. They seem to 
have understood that the red Kinbil was an anthelmintic drug— a property 
not possessed by Wars. The Makhsan el-Adwiya makes the same dis¬ 
tinction, but says the Kinbil is the pulp of a fruit obtained from a tree grow¬ 
ing on the mountains which has long stiff thorns. It is thus probable that 
M ir Muhammad Husain never saw either the tree or the fruits from which 
the Kamtta powder is obtained. His description of the fruit and of the 
powder obtained from the interior (instead of from the outer surface) 
is curiously enough almost identical with that incorrectly given by Liotard, 
McCann, and other popular modern writers on the dyes of India. Of 
Wars, Mir Muhammad remarks there is a black kind which comes from 
Ethiopia, called Habshi and a dull red kind known as Indian, the latter 
yielding an inferior dye. He then adds that the seeds of the Wars plant 
resemble those of mask (=Phaseolus Mungo var. radiata), a fact which 
recent inve tigation has confirmed, by the determination of Wars as the 
glandular pubescence from the pods of a Flemingia. 

The vernacular names used in India to denote the Kamela powder im¬ 
ply its colour, but they are the same names as are given to the disease 
jaundice. It is somewhat remarkable, however, that the earliest European 
\riter who deals with Mallotus philippinensi9 should neither have heard of 
its dye, nor of it- .inthelmintic property. In 1084 Rheede ( Hortus Indicns 
Malabaricus) described and figured the plant, but he speaks of the leaves 
and fruits as being made, along w ith honey, into a cataplasm employed in the 
treatment of itch and for application to the bites of snakes and other venom¬ 
ous animals. Similarly, the root, he adds, was mede into a preparation 
found valuable in the treatment of contusions, since it possessed the property 
of dissolving coagulated blood. He does not appear to have heard of the 
powder, nor does ho call the plant by a name in any way traceable to the 
names in modern use. He calls »t Ponna^ am. but, as with Roxburgh’s 
Poo nag, that name should in all probability be assigned to Calophyilum Lno» 
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phyllum. Dr. Hove, an indefatigable traveller and botanist, who visited 
Bombay in 1787, alludes to Kamila apparently, but under another incorrect 
name—' Kissury,’ —as being used to adulterate a permanent dye prepared 
from Bixa Orellana by combining the dye from the seeds with that pre¬ 
pared from the roots and leaves. 

The reader will find (in the Selections from the Records of the Government 
of India, Revenue and Agricultural Department, 1888-89, pp. 53-58) an 
account of Hove’s dye, and perhaps the facts there given may be found inter¬ 
esting, because of their bearing on the subject of Kamila. Most writers 
speak of Buchanan as having been the first European writer who described 
Kamila dye. The Diary of his Journey through Mysore, in which he gives 
particulars of the process then in use, is dated 1S07, hut Roxburgh’s Coro¬ 
mandel Plants was published in 1798. In that work the subject is discuss¬ 
ed in great detail, and the genus Rottlcra, by Roxburgh, founded in order 
to isolate from Croton the Kamila and one or two allied species, 'lhe spe¬ 
cific name of tinctoria given by Roxburgh denotes its dye property as be¬ 
ing then recognised, but in his Flora Indica he adds that “ the root is said 
to dye red also.” 

The properties of both the dye and medicine are, at the present day, ap¬ 
preciated by the people in every province of India It is mentioned in most 
of the Gazetteers and District Manuals, but the following special authors 
may be consulted regarding the substance : — ■ 

In Bengal, Roxburgh, Dutt, Gamble, Liotard, McCann; in the 
North-Western Provinces , Brandis, Buck, Atkinson; in the Panjc.h , 
Stewart, Baden-Powell ; in Bombay and Sind , Birdwood, Murray, 
Dymock, Lisboa; tn Madras , Elliot, Moodeen Sheriff, Bidie, Drury; 
and in Burma , Mason, Kurz, &c. 

The statement, made originally by Roxburgh, that the roots afford a 
red dye, has been confirmed by Schlich and by Kurz. All other writers, 
who allude to this subject, appear to have been compiling from Roxburgh, 
so that it would seem that the dye property of the roots is not generally 
known, or has, within the present century, been lost sight of, through the 
introduction of cheaper and more convenient dyes. A similar disappear¬ 
ance of knowledge has been incidentally alluded to above in connection 
with Bixa Orellana—a permanent dye having, according to Dr. Hove, 
been prepared in Bombay in 1787, through combination of the colour from 
the seeds with that prepared from the roots and leaves. Kamila , he tells 
us, was employed to adulterate that permanent d\c preparation from Bixa. 
But even at the present day certain writers speak of Kamila as used to adul¬ 
terate arnattu. It is thus probable that this practice w.is the outcome of the 
fact that the introduction of arnatto displaced Kami ’ :, the latter being conti¬ 
nued as an adulterant only. Though much inferior to Kamila in many 
respects, arnatto is a simpler and cheaper dye, eminently suited for temporary 
tinctorial purposes, such as the Abir of the Noli festival. The inference i's j 
thus probably admissible that Kamila was the d^ e which Buchanan ( Studs - j 
tieal Account of Dina j pur) informs us was displaced b\ the then recently 
introduced arnatto in the province of Bchar. So far as the writer can I 
discover, however, the d\<; property of Kamila was at least not generally 
known in India much more than 200 years ago, and it seems highly pro-1 
bable that its medicinal virtues were not fully appreciated until a consider¬ 
ably later date. It is at least significant that painstaking investigators I 
such as Ainslie, Elliot, Roxburgh, Honigberger, and 0 T Shaughness/[ 

' have been ignorant of the fact (if fact it was, at the beginning and’ ! 
during the first half of the present century) that Kamila was deemed by ! 
the people of India their most effectual anthelmintic dru Ainslie docs 
not so much as mention the plant by name, and Elliot and Roxburgh deal I 
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with it only as a dye; the former author informs us that with the Telegu- 
speaking people it was in his time known as wild-arnatto ( Kondu or Karu- 
jdphara). Throughout India there is a singular tendency to give to the 
dy« the vernacular names for the disease jaundice {i.e., Kdpila, Kamila , 
Kamela , Khamalai, &c., fsfc.), a companion doubtless suggested from the 
resemblance of the dye to the jaundice skin. But a comparative name, 
such as the above, stands every chance of being of modern origin, the 
more so since four or five other silk dyes are nearly always confused with 
the Kamila of more precise modern writers. Of these may be mentioned, 
Calophyllum. inophyllum, Crocus sativus, Mesua ferrea, Ochrocaipus Iongi- 
folius. The first is apparently the true Panndga of Sanskrit writers, though 
Roxburgh gave that synonym to Mallotus ; so also the Crocus is the true 
Kesar , though that name is sometimes given to Kamela. While such con¬ 
fusions exist, we have the assurance of Udoy Chand Dutt that the Kampilla 
and Rechanaka of the more recent Sanskrit medical writers was Mallotus 
philippinensis, and since it was by them recommended as an anthelmintic, 
it seems probable that his determination is correct, and consequently that 
the knowledge of this drag may have migrated from India to the Arabian 
and Persian physicians, and returned again when an import trade was 
established in the Ethiopian, Arabian, and Abyssinian drugs with which it 
became confused by modem writers. Fliickiger & Hanbury ( Pharma - 
cograpluad, Bentley & Trimen {Medical Plants*, and several other au¬ 
thors state thai. Mallotus philippinensis i3 a native of Abyssinia, Southern 
Arabia, and India. This is probably a mistake, the genus Mallotus being 
sparsely distributed to Africa. There are, however, three or four Abyssinian 
species and several members of allied genera, some of which appear to 
possess the medicinal properties of the Kamila At one time, for example, 
considerable interest was taken in Cortex muse nee, the bark of Croton 
macrostachys, A. Rich. (Rottlera Schimperi, Hochst ), a tree met with in 
Abyssinia, which, by the natives of that country, is held in esteem as an an¬ 
thelmintic. The frequent reference, by the older writers, to Abyssinian 
KinHU leaves it probable that we shall yet discover that an African or 
Abyssinian spc< ies of Mallotus may actually have produced the drug in 
question, though modern writers assume that the Abyssinian supply must 
have been drawn from India. It this suggestion proves co rect, the Indian 
knowledge in Kamila may have been the result of an Abyssinian import¬ 
ed drug being recognised as identical with an indigenous substance not 
previously utilized. 

The earliest mention of the anthelmintic drug Kamila by European 
writers on Indian Economics appears to be the brief allusion to it in Royle's 
Illustrations f Himalayan Botany published in 1839 (p. 32Q), but it is 
noteworthy that he does not give it the name Kamila nor any form of that 
word. This is followed, however (in point of date), by Irvine {Materia 
! Med ca of Patnd), who gives an account of Rottlera tinctoria which he calls 
Kupila. He remarks: “ The dust from the capsule of the fruit is used to dye 
silk yellow : considered as of a warm nature and given internally as an 
anthelmintic. Dose gr. ii to gr. v. Price per lb. R0-3-0.” In another 
page he describes Daphne Mezcreon a s Kamila and says { * the seeds im¬ 
ported from Kabul are used as an irritant.” He again reverts to Mkzbrf.um, 
out calls it Miimeara. {see Diet. Econ. Prod., Vol. Ill , 25), Fluckiger & 
Hanbury [Phar mar agraphia y 572) followed by Dymock ( Mat. Med. West 
India, 2 nd Ed., 7<jf) and several other writers appear to be in error when 
riiey stab that this drug is mentioned by Roxburgh and by Ainslie, but 
d ay ire probably correct in assigning td Surgeon Mackinnon of Bengal 
the honour of having first (in 1858) sent it to Europe, Shortly after that date 
it was placed in the British and Indian Pharmacopoeias, but it cannot be 
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said to have since made the same progress in Europe that it has done in 
India. 

Statistics and Prices of Kamela. — With so extensive an amount of 
accessible literature as exists on the subject of Kamila, it does not seem 
necessary that detailed information should, in this work, be given for each 
province. The tree is wild and apparently nowhere cultivated ; the powder 
is obtainable in any local bazar and within easy reach of the chief seaports. 
If a demand were to arise, the supply might be almost indefinitely increased, 
without, for many years to come, necessitating cultivation. Though statistics 
cannot be given of the present Indian consumption or of the export, the 
writer, from personal knowledge of India, feels that he is within the mark 
when he affirms that considerably less than half the amount produced is at 
present utilised. It is quite customary to find, in the subtropical forests, 
miles of country, with here and there trees each bearing a mass of over-ripe 
powdery capsules, the Kamila from which is simply being allowed to 
run to waste. Many writers allude to the extent of the local trade. Thus, 
for example, Mr. Atkinson informs us that 2,ooo maunds are annually 
exported from Kuirmon. The known extensive use of Kamila as a silk 
dye is, however, a better criterion of the magnitude of the trade than the 
published statistics of any one district or province, since particulars of a 
limited number of districts only have been published, and the demand is 
for local rather than foreign markets. 

The powder seems to vary greatly in price in the various districts of 
India : Dr. Dymock says that in Bombay it sells for Ru per maund of 
41I]). Lisboa remarks: “If the berries be plucked too early, this dust 
[Kamila) is mixed with another sort, of a greenish tint, which destroys the 
value of the article, and if not plucked at the right timo, the dust will all 
disappear, being blown away by the wind, leaving the berries of a green¬ 
ish-brown colour, and of no value. The article Kamila finds a ready mar¬ 
ket, and is now worth one shilling and six pence a pound. ” Buck says 
that in the bazars of the North-Western Provinces the Kamela powder sells 
at R22 per cwt. The price in Bengal will be found, in the passage below, 
describing the process of dyeing which is pursued in the Lower Provinces. 
Regarding Nundydrug Division, Mysore, it is stated that one-eighth of the 
quantity produced is used locally, and that the average annual production is 
a little over 2 tons,and the average price R6 to R7 per maund. 

Chemistry of Kamela .—Kamila powder was first examined by the 
late Professor Anderson of Glasgow University, and subsequently E. G. 
Leube, Junior. The opinions originally published by these chemists have 
been reproduced in alt subsequent medical works which have appeared 
in Europe, America, and India, without apparently any additional in¬ 
formation being brought to light. The powder is said to be aromatic : is 
but slowly wetted by water and yields but littlle colour even to boiling 
wator, colouring it pale vollow. In the presence of alkaline c ."bonates and 
caustic alkalies, especially the latter, it forms deep red solutions. The ex¬ 
tract prepared with soda imparts to silk a fine and durable fierv-orange 
colour, without further addition or the use of mordants : with cotton, on the 
other hand, it does not produce a good colour. The natural dyo stuff con¬ 
tains 3*49 per cent, water, 78*19 resinous colouring-matters, 7*34 albu¬ 
minous substances, ’14 cellulose, and 3*84 ash, besides small quantities of 
volatile oil and a volatile colouring matter. The liquid distilled from the 
alcoholic extract ha9 a yellow colour, and the odour of the original sub¬ 
stance. The concentrated etherial extract of the colouring matter deposits 
a yellow crystalline substance called Roitlerin. The extract, prepared 
with boiling alcohol, deposits, on cooling, non-crystal line flecks of a sub¬ 
stance having the composition of C 20 H n4 0 4 . It may be obtained nearly I 
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colourless, by repeated solution and separation ; it is sparingly soluble in 
ether and in cold alcohol, insoluble in water; not precipitated by lead 
or silver-salts. The alcoholic solution separated from these flecks leaves 
a dark-red resin, C 30 H 3 p O-, soluble in all proportions in alcohol and ether, 
insoluble in water, melting at ioo°, and forming with acetate of lead, a 
deep orangc-colourcd precipitate of variable composition (Anderson, as 

gtven m Watts , Chemistry). 

The authors of the Pharmacographia state, that so faras their experi¬ 
ments go, they have been able to confirm Anderson’s results. They found 
that the resin was also soluble in glacial acetic acid or in bisulphide of 
carbon, but not in petroleum ether. The chemistry of the action of Kamtta 
as a purgative and anthelmintic does not appear to have been established : 
Anderson does not affirm that his Rvtilerin is the active principle of the 
drug. 

Process of Dyeing with Kamela.—The brief account of the chemistry 
of this substance given above, expresses the rationale of its use as a dye. 
The ripe fruits are collected by the people, placed in a cloth or sac, and 
beaten until the glandular pubescence is removed from the exterior of the 
fruits. 1 he powder thus obtained is then sifted to free it from the fruits 
and broken pieces, and in this condition it is ready for the market. The 
following account from Roxburgh’s Coromandel Plants may be given in 
its original form. It conveys very nearly all wc know on the subject, and 
" as 'b historic interest as being the first account of the substance. 

“ The red powder, which covers the capsules, is a noted dyeing drug, 
especially among the Moors, and constitutes a considerable branch of 
commerce from the mountainous parts of the Circars. It is chiefly pur¬ 
chased by the merchants trading to Hyderabad and other interior parts of 
the Peninsula. 

When the capsules are ripe, or full grown, in February and March, 
they are gathered, the red powder is carefully brushed off, and collected 
* or ’• n ° sor * Preparation being necessary to preserve it. 

“ ibis substance like Annatto is difficultly acted on by water; it commu¬ 
nicates no particular taste, either by infusion or decoction, and only a pale 
straw-colour, which acids scarcely alter, but alkales brighten and deepen, 
lo spirits it very rapidly gives a rich, deep, flame-coloured orange, inclin¬ 
ing to red. Alkaline salts enable water to extract a very deep blood-red, 
which, on agitation, produces an orange-coloured froth’, and tinges the 
sides of the vial. Neither spirits nor alkaline solutions dissolve it, for the 
distir ct minute grams of the powder are seen adhering, in their original 
state, to the sides of the vial, when shaken, but are now of a bright gold or 
orange-colour, about the size of very minute grains of sand : in this it 
differs widely from Annatto, which is soluble in both these menstruums. 
Alum, added to the alkalised infusion or decoction, renders the colour 
brighter and more permanent; tartar (to appearance} in a great measure 
destroys it. yet the mixture dyed white silk of a very beautiful colour, if 
possible, superior to any other I have tried. 

This red powder dyes silk a deep, bright, durable orange, or flame- 
colour of very great beauty. The Hindu silk-dyers use the following 
method : 

“ Pour parts of Wassiinta-gunda, one of powdered alum, two of salt of 
soda (native Barilla), which is sold in the bazdrs, are rubbed well together 
with a very small proportion of oil of sesamum, so little as hardly to be 
perceptible; when well mixed, the whole is put into boiling water, propor¬ 
tionate to the silk to be dyed, and kept boiling smartly more or less time, 
according to the shade required, but turning the silk frequently, to render 
the colour uniform.” J 
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Sir E. C. Buck ( Dyes and Tans of the North-Western Provinces , 31) 
says, u The dye obtained from the fruits is used in dyeing silk and wool, 
giving a rich flame colour of great beauty and permanence. It does not 
require a mordant, all that is necessary being to mix it with water contain¬ 
ing about half its weight of carbonate of soda. The dye was very favour¬ 
ably reported on by the jurors of the Madras Exhibition as being especi¬ 
ally valuable for silk. The bark of the tree is used in tanning leather. It 
is imported into these provinces from the Sub-Himalavan forests and Cal¬ 
cutta, and sells in the bazdr at R22 per cwt. When used it is simply 
pounded and dissolved in water.” Colonel Beddome [FI. S\lv., t. 289) 
writes, “The red mealy powder of the capsules is a valuable product and 
might be a source of considerable revenue in many of our forest districts; 
it is used as an orange dye principally for silk. The ripe capsules are 
gathered in March and rubbed together or shaken in bags till the farina 
separates. It is known as Kapli or Kamila powder,” “The powder is 
much adulterated in our bazdrs, but some collected carefully by the -Forest 
Department realised a high price in the English markets.” McCann gives 
(Dyesand Tans of Bengal , tS) the facts communicated, regarding the dye, 
to the Economic Museum by the various district officers of Bengal. The tree 
blossoms, he says, in the end of the autumn and the fruits ripen in January 
and February. From Bfrbhum the following report was received :—“ For¬ 
merly Kamalaguri trees grew in abundance in Bhandibun and the adjacent 
villages, where the weavers were in the habit of paying a certain rent for 
them, but now they are not taken care of, and the weavers have given up 
dyeing tasar and silk.” It would thus appear to have once upon a time 
been in a state of semi-cultivation in Bfrbhum. In Purf we are told by 
McCann the cost of collection of the powder is about R3 per maund, but in 
a table the selling price in six districts is shown as varying from R7 to 
K40 per maund. McCann then states, “ the powder is only very sparingly 
soluble in either hot or cold water, but is completely dissolved in alkaline 
liquids, forming a dark red solution. The resinous yellow colouring matter | 
may be separated from this red solution cither by neutralising with an acid, 
or else by mere exposure to the air. In Bengal the red powder is dissolved 
by the addition of a solution of various alkaline ashes obtained by burning 
plants, and the development of the yellow colouring principle is in no case 
brought about by the addition of acids, but merely by allowing the cloth 
steeped in the red liquid to dry by exposure to the air. It is said not to 
require a mordant, but frequently alum is added for that purpose. The 
colour is sometimes heightened bv the addition of turmeric ” 

Substitutes. — Atkinson [Himalayan Districts , 770) says the substan¬ 
ces chiefly used to adulterate the powder are the pounded bat k of Casearia 
tomentosa (the ckila of Garhwdl 1 and a powder prepared from the red frqits 
of the banyan tree (Ficus bengalensis). On the other hand, he adds, Kamela 
powder is itself used to adulterate annatto dye. In some districts Kamila 
is always used in combination with annatto, the one being supposed to 
strengthen the colour ot the other. Wardle, in his recent Report on the 
Dyes of India, remarks that the colours produced by Kamila are fast; it 
promises to be a very valuable dye-ware. (See Mr. Wardle’s statement | 
regarding the superiority of katnila over that of wars as a silk dye in 
Vol. Ill , 402, of this work*) 

Tan.—The fact that the bark is used as a tan has been incidentally 
mentioned above. This is referred to by Atkinson ( Himalayan Dis¬ 
tricts, /.c.h Buck (Dyes and Tans, Norfn-Western Provinces, l.c), by Kurz 
(Forest Flora Burma, l c.) and others. Professor Hunimei of Leeds 
was, however, furnished with a sample from the Colonial and Indian Exhi- 
bition, and in his rep» rt on the same states that the bark was but a poor 
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tanning material, possessing only 6*5 per cent, of tannic acid which imparts 
a deep reddish colour. 

Oil.—The seeds yield a bland oil which many writers recommend as 
worthy of investigation. It has not apparently been chemically examined, 
but it is used medicinally by the people of India. 

Medicine.—From the brief historic account given above, it will be seen 
that the early Arabian writers on Kinbil spoke of it as being applied 
externally in certain skin affections, or as being taken internally to 
cure leprous eruptions. The distinction into wars and kamela , the latter 
being defined as an anthelmintic, was not made by the Arabs until about 
the tenth century. In the seventeenth century, Rheede, the first European 
writer who in India described the drug, was apparently ignorant of any 
special merit possessed by the powder, but spoke of the plant as being 
employed in the preparation of a cataplasm which was found useful for 
external application. It was not, indeed, until well into the nineteenth 
century that the merits of the KamSla powder were recognised. 

From about 178010 1840 might be described as a period of earnest in¬ 
vestigation into, and record of, the vegetable resources of India. In the field 
of research Jones, Roxburgh, Ainslie, Buchanan, Elliot, Honigberger, 
O’Shaughnessy, &c., worked and published their results. No mention is, 
however, made by any of these authors of the anthelmintic property of 
Kamela powder, though they were all apparently familiar with the dye 
which it yielded. But, from the close of the period named, writers from 
every province, indeed almost from every district, speak of the anthelmin¬ 
tic property of the drug, as if this knowledge had been a matter of ancient 
history. It is impossible to believe that all the distinguished authors men¬ 
tioned could have overlooked so important a subject, but it is equally diffi¬ 
cult to credit so sudden an evolution on the part of the people of India. It 
seems much more likely that modern authors have compiled from one to two 
sources and that the anthelmintic drug, even at the present day, is more 
known to Government apothecaries than to the rural populations of India. 
The Rev. A. Campbell, who for many years has patiently devoted himself 
to the study of the Santals and made an admirable collection of all the 
plants, wild and cultivated, which are found in their country, says of 
MallotuS philippinensis : —“The fruit yiekls a rod powder which is used as 
a dye and medicine, as also the bark. From the seeds a medicinal oil is 
prepared ” Honigberger mentions the plant as used in “anorexia, fever, 
giddiness, hemiplegia, hepatic and thoracic pains, ” but makes no mention 
of the specific property of the powder—the property which alone is dealt 
with by modern writers. Indeed, the use of the leaves, i ruit, and iurk. in 
the preparation of external applications, such a3 those described by Rheede, 
seems to have disappeared from modern Indian works, its place being taken 
by the undoubtedly more important property of an anthelmintic. Apparent¬ 
ly, however, in Europe and America, Kav;6!a has gained some reputation as 
an external application in the treatment of itch, and the advocates of this 
use of the drug generally urge that it is extensively so employed in India. 
The writer can find no record of this being the case. Dr. Dyniock {Mate¬ 
ria Mtdica, Western India), for example, contents himself with giving a 
review of the drug (mostly compiled from Fluckiger Sc Hanbury), and 
says practically nothing of its special applications in Western India except 
that it is viewed as an anthelmintic. Waring in his Baedr Medicines 
gives the chief facts regarding its value as an anthelmintic and describes 
the methods of usage:—'‘‘ In medicine, the puiplish-od powder has 
attained considerable repute as a remedy for Taenia or tape-worm* It has 
little or no effect 011 other forms of intestinal worms. The dose for an adult 
is fr >m 2 to 3 drachms in honey, or a little aromatic water, no other medi- 
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cine being necessary before or after. In the above doses it acts freely on 
the bowels, causing, in many instances, considerable nausea and griping, 
though not generally more than is caused by other remedies of the same 
class; the worm is generally expelled in a lifeless state in the third or fourth 
stool. Should the first trial not prove successful, it may be repeated after 
the interval of a week, but should this be a failure also, it will be useless to 
continue its use further ; other remedies may then be tried.” Garrod found 
“ its active purgative properties at times rather objectionable ” (Mat. Med., 
313). In most European and American works it is stated that the powder 
has been long used in India in the treatment of tape-w'orm. From what 
has been said it will be observed that the writer does not think the litera¬ 
ture of the subject fully bears this out, and, indeed, with a large section of 
the people of India (the higher caste, vegetarian, Hindus) a drug which 
has its specific action on tape-worm was not likely to have been in much 
demand. The United States Dispensatory assigns to the resin extracted 
by ether, the active properties of the drug. Royle seems to have thought 
its action was mechanical, resembling that of cow itch Mucuna pruriensh 
This opinion appears to have depended upon the microscopic structure of 
the grains. Their peculiarities have been thus described by Fluckiger &. 
Hanbury:—"The granules of Kamala are irregular spherical glands, 50 
to 60 mkm. in diameter; they have a wavy surface, are somewhat flat¬ 
tened or depressed on one side, and enclose within their delicate yellowish 
membrane a structureless yellow' mass in which are imbedded numerous, 
simple, club-shaped cells containing a homogeneous, transparent, red sub¬ 
stance. These cells are grouped in a radiate manner around the centre 
of the flattened side, so that on the side next the observer, 10 to 30 of 
them may easily be counted, while the entire gland may contain 40 
to 60. ” 

Special Opinions.—§ “ There can be no doubt that it is Kamila that I 
has been generally employed in all Government Hospitals as it is supplied I 
from the Saharanpore Botanical Gardens, and the Mallotus philippinen- ' 
sis is so common everywhere in the neighbouring Himdlayan hills that 
there would be no object in adulterating it or substituting anything for 
it. There can be no doubt as to its efficacy as a purgative and anthel¬ 
mintic in tmnia” (Brigade Surgeon G.A Watson , Allahabad). “ Purgative 
and anthelmintic in doses of half drachm to one drachm’ 1 (Assistant Surgeon 
Shib Chunder Bhuttacharji , Chanda , Central Provinces . "I have often 
found a two-drachm dose of Kamila to be an efficient medicine in expel¬ 
ling toenia, and it is not so nauseous to the taste as the extract of male- 
fern ” (Surgeon-Major H. W. E Cat ham, M.D., M.RC.P „ L ?i , Bom¬ 
bay Army , Ahmednagar). “ Waras when applied externally, either mixed 
with water or oil, has a protective influence on the skin against drv and 
cold winds” {Surgeon-Major Jayakar , M a skat). “ A commonly used 
anthelmintic. Uncertain in adults. Is also laxative ” (Assista?;.t Surge 
Nehal Si/;g , Saharanpur). “ Ka mil a powder is an efficacious anthelmin¬ 
tic, and its efficacy is increased when given along with purgatives in doses ' 
of from J)\ss. to $ii ” (Assistant Surgeon Ram Chunder Gupie, Banki - 
port ). “ Powder is anthelmintic, vermifuge, and cathartic, dose Xi ; exter- 
nallv used in scabies ” (Bally Ckand Sen, Tea. her of Medicine). 44 Used 
at the Civil Hospital, Umballa, Panjdb, as an anthelmintic. Can be ' 
obtained in the bazars here” (Brigade Surgeon R. Bateson, I.MD Uni- I 
balla City). “Ointment made of the powder (31 to 31) is used for skin 
diseases” (Surgeon Anu id Chunder Mukhcrji , Noakhally). ** Anthel¬ 
mintic, purgative; du-es 3i to 5U; used in tape-worm ” {First Class 
Hospital Assistant Cuoonna full, City Branch Dispensary , Jubbulporc^ I 
£< Is not to be compared with either santonin or mate-fern ” (Surgeon-Mai or 
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Zanders, Chittagong ). “ A very inferior anthelmintic, not to be com- 

oO pared to santonin ” (Surgeon G. Price, Shahabad). 

Structure of the Wood.—Smooth, grey to light red, hard, close-grained, 
no heartwood. Annual rings indistinct. Pores small, uniformly distributed, 
scanty, often sub-divided. Faint indications of transverse bars. Weight 
481 b per cubic foot. The wood warps and shrinks and is not used except 
as fuel. 
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Mallotus Roxburghianus, Muell. Arg. ; FI, Br . Ind V 428 . 

Syn. — Rottlera pkltata, Roxb. ; Wight , Ic., t. 1873. 

Vern. — Kamli mallata, phusri mallata , Nepal; Ntm puteli , Beng.; 
Sirgullum , Assam. 

References. — Roxb. FI. Ind., Ed. C.B.C., 737 ; Kura, For . FI. Bnrm., 
II., 383 ; Gamble, Man . Timb., 36r. 

Habitat.—A small evergreen tree or shrub found in the Sikkim Himd- 
laya, in Sylhet and Assam, in the Khdsia Hills, Chittagong and the Mar¬ 
taban, ascending to 2,000 feet. 

Structure of the Wood.—White, moderately hard, close-grained. Weight 
461 b per cubic foot. 

MALT LIQUORS. 

Malt Liquors. — Under this head it is designed to give as concise an 
account as possible of the progress which the brewing of Malt Liquors — 
such as Ale, Beer, and Porter—has msde in India ana also to refer briefly 
to the indigenous processes by which exhilarating or intoxicating malt be¬ 
verages are prepared by the people of this country. It may be explained 
that the portion of the article on the ancient history of the art of brewing, 
as here given, has been mainly taken from the pages of the Encyclopedia 
Britannica, and the Indian facts (on European Breweries) from a paper 
published by Mr. H. Whymper on * Brewing in India* which appeared in 
A. Boake (Sf Cois Diary for the Brewing Room . 


HISTORY. 
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Early Historic Facts Regarding Malt Liguors. 

All countries, whether civilised or savage, have, in every age, pre¬ 
pared an intoxicating drink of some kind. The art was known and 
practised by the Egyptians many hundreds of years before the Christian 
Era, and afterwards by the Greeks, Romans, and ancient Gauls. In the 
second book of Herodotus, written about 450 B.C., we arc told that the 
Egyptians, being without wine, made wine from corn. Pliny also informs 
us that they made wine from corn, and gave it the name Zythum. 
Hellanicus, speaking of the introduction of wine at Plinthium, a city of 
Egypt, states : “ Hence the Egyptians are thought to derive their love and 
use of this liquor, which they thought so necessary for human bodi-.s, that 
they invented a wine made from barley.** The Greeks obtained their 
knowledge of artificial fermentation from the Egyptians, at a very early 
period. We find it mentioned, for example, in the writings of Archilochus, 
the Parian poet and satirist, who flourished about 700 B.C., that the Greeks 
.'.ere air-any acquainted with the art. Again, \vc learn from Aeschylus 
(470 B.C.), from Sophocles (420 B.C.), and Theophrastus (300 B.C.), 
that the Greeks employed barley wine or beer (their Xythos) in daily life 
as well as at festive meetings. There is, in fact, hitle doubt that the 
discovery of beer and of it » use a*s an exhilarating drink was nearly as 
early as that of wine. Xenophon, in his account of the retreat of the 
ien thousand, written 400 years B.C, mentions that the inhabitants of 
Armenia used n fermented drink made from barley. Diodorus Siculus 
state', that the Galatians prepared a fermented beverage from barley, 
which they < tiled Zythos, like the Egyptians. In the time of Tacitus 
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(whose treatise on the manners and customs of the Germans was written in 
the first century of the Christian Era> beer was their usual beverage, and 
fiom his description, imperfect as it is, there can be no doubt that they un¬ 
derstood the method of converting barley into malt. Pliny mentions its use 
in Spain under the name of Celia and Ceria , and in Gaul under that of 
Cerevisici or Cervisia. He says “ The people of Spain in particular brew 
this liquor so well that it will keep good a long time. So exquisite is the 
cunning of mankind in gratifying their vicious appetites, that they have 
thus invented a method to make water itself produce intoxication.” 

The Cervisia of Pliny evidently takes its name from Ceres, the Goddess 
of corn. Plautus calls it Cerealts'liquor, that is, liquor used at the solemn 
festival of that goddess. Beer and vinegar were the ordinary beverages of 
the soldiers under Julius Caesar. From them the Britons are supposed to 
have learnt the art of brewing. Beer being so suitable to the climate of 
Britain, and so easily made by an agricultural people with plenty of corn, it 
was gladly welcomed and soon became the favourite beverage. After the 
departure of the Romans from Britain, the Saxons subdued the natives and 
learned from them the art of brewing. 

Malt Liquors of AuoriginaL Races. 


HISTORY. 


Dr. H. Mann tells us that the KalTre races of South Africa have made 
forages, and still make, a fermented drink like beer from the seed of the 
millet (Sorghum vulgare), which is subjected to a process of malting in all 
essential particulars identical with our own. The natives of Nubia, 
Abyssinia, and other parts of Africa, also make an intoxicating drink of 
great power, called bousa, from the flour of the teff (Poa abyssinica) and 
from the durrha or millet, much esteemed by the natives, and preferred 
by many to palm or date wine, the common intoxicating drink in tropi¬ 
cal countries. According to Mungo Park, the natives of Africa also 
make a beverage from the seed of the spiked or eared soft grass (Pennise- 
tum typhoideum). The Russian drink kwass or quass , a thick sour be¬ 
verage, not unlike bousa , is made of barley and rve flour, mixed with 
water and fermented. Formerly, the spruce-fir, birch, maple, and ash 
trees were tapped, and their juice used for beer-making in England, the 
first two, indeed, up to the last fifty years. Koumiss , the drink of the 
Tartar race, is fermented mares* milk. The Chinese malt beverage, sam - 
shee , is made from rice, and a similar liquor is prepared in Japan also | 
from rice, known as sake , which is almost identical with the Zu , rice beer, of j 
the Angarm Nagas ( Couf '. with Vol . II, 260) and the pachwai of India 

f enerally. The Knkhvans prepare their sh*> u from rice, 'l'hc Lepchas, ; 

.usluiis, ns well as the Nagas, make a rice beer in which apparentlv the | 
fermenting agent is spontaneous!} generated. The hill men of the Simla 
neighbourhood expose rice or maize water, flavoured with some bitter • 
principle and spices till fermentation sets in. The Burman congee is a I 
beer which the Khycns and Karens also use. In fact, throughout India 1 
a crude beer (paclnvai) is prepared and was probably known from an- 1 
ciont times ( Cun/. with the account of Soma. Vol. III., 246-251). The | 
process of manufaclti e is <>f the most primitive kind. The ingredients arc I 
generally some fermentable substance such as malt from millet ( paisht), • 
from rice, barley, wheat, N*c., or Irom the fruits or flowers of certain 1 
plants, particularly Mahud, Bassia latifolia (,<u Vol. I., 406*415 1; Eugenia 
Jambolunu s $ Vol. III., S(y) Mclia Azadirachtn -the Aim tire ( v , 
p. 211.) ; from dates, raisins, or other less important substances (see 
the article Yea^t, Vol. II , 250*260). But by far the most prevalent Indian 
beverage is tari < r 'oddy made Irom palm juice, trim or sugar-cane,— sec 
Borassus, Caryota,Cocos, Mclia, Phoenix:, . 0 the article Narcotics, | 
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M°.st of the Indian beverages are flavoured with drugs, often highly per¬ 
nicious, and they are fermented by various substances (sr<? Vol. II., 
2 $Cj-26o). Harmless spices are also frequently added to flavour the liquor’ 
or, as in the case of the beer of the Nagas and the Mar tod of Sikkim 
a urT 1 J nfusion from S rain is consumed before fermentation has been es¬ 
tablished {Vol. It-, 260). In the majority of cases the infusion is exposed 
in a warm place, for spontaneous fermentation; but the use of a special 
icrment, such as the common yeast of brewers and that too preserved in 
cakes (see Vol. II., 251*260, also Vinegar , Vol. /., 72-77), is not unknown. 


History of European Brewing in India. 


The history of the manufacture of malt liquors in India, is, to some 
extent, the history of a series of unsuccessful efforts at establishing- an 
exotic industry, in a country then unfavourably placed for its prosperity as 
a remunerative enterprise. It is only within recent years, as a consequence 
of the growth of large European communities and the existence of army 
contracts, given out by Government to the Indian brewers, that the indus¬ 
try has at last been able to firmly establish itself in this country. 

The pioneer brewer in India appears, says Mr. Whymper, to have 
been a Mr. Henry Bohle, who commenced business- at Meerut and 
Mussoone in 1825. His attempts were, however, very disappointing ant i 
in 1352 his business passed into the hands of his partner, Mr. John 
Mackinnon, the founder of the firm of that name now in Mussoorie It 
was not, however, till about the year 1870 that success dawned upon the en¬ 
terprise. In the meantime, between the years 1850 and i860, several small 
breweries were opened in hill stations, most of which operated but for a 
short time and then failed. In fact, it may be said that one only, of the 
early breweries of Northern India has survived. It was started at Kus 
sowlio bv Captain Bevan, who, in 1854, finding ita fruitless enterprise dis¬ 
posed of his interest to Mr. Dyer. The concern thereafter passed into the 
hands of a Company, and subsequently was bought by Mr. Meakin who 
still retains an interest in it and has made it a success. * 


a CI 7 ° n P retent ; ous scale was started by Messrs. 

Conill & Hay in Simla. Hie lines on which it proposed to work may be 
said to have foreshadowed its failure. Even !he bricks, which werc 4 m- 
ployed in the construction of the buildings, were imported from England 
ai an enormous cost. Expenditure on other branches of the concern were 
equally reckless, and the business closed and finally passed into the h-mdc 
ol Mr Meakin. Balfour {Cyclopedia of India] thaUn So.Xm 
India Captain Ouchterlony initiated the industry about 18^0. He failed 
and was followed by Mr. Honeywell, who may be said to have carried on 
lhe bu.iiiios ever since. A curious experiment, Mr Whymper tolls us 
was made at Bangalore not long after, vie., to manufacture beer from 
unported concentrated wort, but it is probably needless to add that this 
venture also proved a failure. It would be beside the purpose of the 
present article to refer to the establishment of each and every brewery 
m India. Sulfite it to say that there arc now 25 breweries at work, oi 
which 20 have been established since 1870, and of these 12 have • ,,4°. 
into existence within the past ten years (1879-801 This proerrs* n v T 
si.II Curlier exemplified by the figures of outturn. In 1881 some 4 
breweries were working and these produced 2,448,711 rnllons f «+C{ 
the Commissariat Departments purchased 1,76. \Z»j .gZ During he 
siu. .-ding eight years (,88^) the M 

ehase-s rose steadily until, in 1889, the figures stood at 5,165,138 n£d e 


. . 1 uiiui, in mi icguu ssrooa at 410^ i 

111 India ard 3,778,395 gallons purchased by Government ' 
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previous year the Government purchases of Indian beer amounted to 

4,628,175 gallons. , , ,, 

Of the 25 breweries at work during 1889 the following were the more 
important:— 

The Murree Brewery Co., Limited, at Murree (1,148,949 gallons), 
at Rdwalpindi, 205,632 gallons, at Ootacamund (336,558 gallons), at Ban¬ 
galore (267,408 gallons), with smaller concerns at Quetta and Ceylon: 
Meakin &. Co. at Poona (501,816 gallons), at Kasauli (450,000 gallons), 
with smaller breweries at Chakrata, Darjiling, Dalhousie, and Ranikhet. 
Dyer & Co. at Lucknow (340,038 gallons), at Mandalay (232,804 gallons), 
at Solon (133,272 gallons): Mackinnon 8 c Co. at Mussoorie (ig 3 o 9 i 
gallons); also the Crown Brewery Co. carrying on business at Mus¬ 
soorie, (411,183 gallons) and the Nairn'Tal Brewery Co., at Nairn* Tal. 
The total outturn for the year was returned at 5,165,138 gallons. 

Mr. Whymper, in concluding his historic sketch of Indian breweries, 
Tcmarks : — 

“ There are few Indian, or Native, breweries in the Mysore State. They 
arc of slight consequence. About 1875 a brewery was started at Bandora 
near Bombay. The peculiar feature of this establishment was that tidal 
water was used in brewing. This water was frequently quite salt and the 
beer was very nauseous ; it however kept sound in a most remarkable man¬ 
ner. The beer was sold for some time in Bombay. 

“ The brewery, which works most satisfactorily, under the most trying 
conditions to be met with in India, is said to be that at Dapooree, near Bom¬ 
bay. This belongs to Messrs. Meakin 8c Co. The writer visited this brew¬ 
ery on the 22nd April 1886. The temperature of a well-shaded verandah 
at 8 that morning was 93 0 ; at noon it was 106°; the brewery office at 
the same time was ioo°. By using a five-ton ice machine as much as pos¬ 
sible, the average pitch heats had been about 75 0 in that month. Nothing 
had been pitched under 72 0 . One gyle had to be pitched at 88°,v it rose 
to 101 0 , at which the attemperators were able to hold it. Beers, brewed 
under nearly the same unfavourable conditions three months before, were 
examined and were perfectly sound to the palate. The writer is fully qware 
this will not receive ready credence in England. The owner, Mr. H. G. 
Meakin, is an elder brother of the Burton maltsters, and possesses an unusu¬ 
ally venturesome spirit which has so far carried with it well-merited success. 

“ It must not be supposed that all brewers have anything like such un¬ 
favourable conditions to contend with as Mr Meakin has had. The 
m.'noritv of Indian breweries arc situated in the mountains of Northern 
India, or of llvj Madras Presidency. There i one brcwer\ at Lucknow 
which has only a very short winter, hut still it doi shave sonic*cold viviihei, 
y. lit teas the D&po roe one has none. The breweries in (he Northern Hills 
( as the mountains are always called) have cold winters, some have ns much 
as six months' good brewing weather, and Messrs Mackinnon are so w " 
situated that they can brew sound beers nil the \ u round. The breweries 
in the Neilghcrry Hilte in Madras, and the brewery in the Ceylon Moun¬ 
tains, both being at an elevation of over 6,000 feet, < m w every 

day in the year for export trade. The trade of the latter is principally witli 
Lower Burma. Sir Samuel Baker was the pioneer brewer in f\ A i.-»n 
but it is doubtful if he ever foresaw that l_ 


all Indian position 


. , * . - the Slin being so intensely hot. even m the w inter 1 

months, that a brewer has to wear a sun helmet whilst at the same time he ! 
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, . „ , Ion would eventually have an 

export beer business. 1 he Murree Biewery Co. purrh. ed the pr sent 
brewery.s.te fr< in a German firm which did not succeed in brewing to meet 
the public taste. b 1 j 

1 he brewery at Ouetta has. perhaps, the most extraordinary climate of 
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tarto clothe himself in a fur-lined coat to protect himself from the bitincr 
coW which there is in the shade. Whilst prospecting for a brewery site hi 

nZ u °l - he C ° m P an >; sufIered from both sun and from fros -bites Ti e 
cold which is occasionally experienced is too great to make it safe to em 
ploy much steam power, and although the Company in the first instance 
nfot n a St6am P a' a - nt * * had to be replaced b/the^pen boiling sysfem - 

were’=.lf f mpS ’ a " d lr \l? ctors » steam pressure gauges, and bknv-off cocks 
were all frozen up, and burst in the most impartial manner.” 

MATERIALS AND METHODS OF BREWING 

main for a ; n ,r° Ce , SSeS - the k ? 0 , wled g e of which the y a !°ne possess. The 
Acetum 1 f vll 7 ChCm \ Stry . of jewing will be found under Vinegar— 
Acetum— ( Vol. 72-77), the transformation of insoluble starch con. 

tamed in grain, into soluble saccharine compounds. The methods bv 

"ether wi'th llXT a in Ind !? and the -bseouent fermenS, & 
fiar nlth A H deta >>sof brewing, that can be viewed as in any way pccu- 
ZZt I country, will be found very briefly detailed below. This subject 

' m *» **• «*“ . 4 as 

!•—The Grain. 

Barley is, of course, the grain employed in India. The following account 

j JL\ n fr ° m r r \ Whym P er ' s P :l pcr : — “ The barleys usfd by he 
Ind an brewer are entirely grown on the Peninsula. 1 he breweries in he 
South imported Persian grain and English malt until very recentlv but 
r.ow northern barleys are carried down and malted at the b^ewerfes The 

ground when about to throw into ear. Cattle are fed on the green sfoff 
so cut, and the barley is allowed to grow again, and, stranfe fo sav 
if. doe ; not seem ver y muc h worse for this treatment. In the hills m 
, adr .s two crops a year are grown, but the grain is hardly ever allowed 
to ripen properly, and, consequently, occasions malting difficulties. Bariev 
has been grown in Ceylon and used in brewing, but it is not likely to 
be permanently grown there, not being a sufficiently valuable crop. All 
Indian barleys require more warmth and moisture in malting, especially 
if grow n on irrigated soil, than European barleys. Maltsters in England 
have complained ol irleys not germinating freely. It is open 

to question whether they have sufficiently allowed for the fact that tEey 

which^hev h ! ' I™'" gr ° W ?i " nder total 'y different conditions to that 
whwh they have been usually accustomed t., malt. It should be re¬ 
membered that Indian barley which would find its way to Europe is seed 
from an almost semi-tropical plant, and naturally requires much more 
warmth and coddling than English barley. It should be kept up to 6o° in 

wbm C 't Crn and TK Pt th ’ ck °T aoors - h wHI not be injured by warmlh 
when growing. The great drawback to its use is the large quantity of 
weevil found in some samples. The Indian crop is cut at varying dates 
according to latitude, from March to May. Thehot weather ?henseis fn 
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and the grain undergoes a hot summer season and several months of mon¬ 
soon weather before it is malted. '1 he contrary holds gcod in England, 
where barley after harvesting is stored in cold weather until required for 
malting. The spread of weevil in Indian samples is thus very understand¬ 
able. Natives believe that weevil will never be found in old buildings to 
the same extent as if stored in new granaries, and they attribute this entirely , 
to the dampness of all new buildings. The writer believes there is some¬ 
thing in this view, from facts which have fallen under his notice. There 
can be no doubt that the quantity of weevil can be minimised by ship¬ 
ments being made to England in June and July, and by great care being ■ 

< xercised in storing the grain in very dry places. Sun kills weevil.” 

Mr. Whymper has obligingly furnished for this work the following 
additional facts which in some respects supplement the passage quoted : — 

“ Indian Barley, from growing in a warmer and drier climate than in Eng¬ 
land, requires more warmth in the malting process and less water than Tn 
England. ^ Generally speaking, Indian barleys germinate more freely than 
English, French, or Belgian. I do not know of any other difference. There 
is no doubt Indian grain would be improved if zemindars could be : nduced 
not to cut the crop down for green fodder. 

“ Chevalier barley seed was given away freely by the Murree Brewery 
Co., in the Hazara District about 1870 anci in the Nilgiris in 1887-88, but 
y.ith poor results. The following localities produce very eocd' malting 
barleys-.--Hazara, Ludhiana, Delhi, Rewari, Fazilka in the Panjab; Al¬ 
lahabad, Mirzapur in the North-West Provinces ; but ordinarilv good bar¬ 
ley can be procured almost an) where in the Panjdb and North-West 
I rovinces, rd in parts of Rdjputana. Bombay and Madras Presidency 
Breweries are supplied from the North. Indian Barley varies in wei°tit 
trom 40 to 561b per bushel.'* & 

The barleys of the PanjAb and North-West Provinces are fairly well 
idapted for brewing purposes, but it is generally found that the percentage 

< [ extract, as compared with English grain, is below the mark. This has 
,ecn traced to many causes Poor seed, unfavourable soil, theofrectionable 

C f^dl r Pr ^ t T Ving . lhe . gram in cow-dung, cutting down the crop for 
n fn Caus, "S 11 *0 spring again and yield its grain, exposure 

nd trfnsitth^ tre / Phc i' ,r C h" geS ' Carefess hardlin §' in packing 
bnrl 1 f ti’ heS ? and man >' othrr d ^cts tend to lower the valueol Indian 

traceahle tn h th ma ^nf’ But P ' rh t pS th ° most P erni <M° us practice of all is 
traceable to the middleman, via., the adulteration of new grain w.th old, ib. 

n !x ure being sole, as fresh stock. When this is done, the brewsr lias no erd 
ot trouble and often heavy pecuniary loss owing to irregularity in germination 

in concluding these remarks regarding barley suitable for brewing, the 
tohowing usetu! passage from Sp >ns' A >/<yciopcedia maybe quoted as giving 
1 ,. ^ngbsh experience :—“ 1 lie selection of the barley used by the brewer 
calls for the exercise ot much skill and judgment; unless the quality be 
o, he very best. a impossible to obtain Rood malt, and without good 

l f H usc,c f.! ’ ? , ' < t ln P t to nlalie Rood beer. A practised brewer can 
judge of the quality of hisjbarley by its appearance. The heaviest if in 
good condition, is always the best, the grains should be plump and of a I 
pale-yeilow colour j they should have a thin skin, and a free ohalfcv frac 
h T srown in a light so,! and harvested er.Vlv K 
lod 'ecl in the b Lt'irk f f °l mUch , m 'P°, rta ''‘e *° the malstc-r that barley be | 
the moisture from the soil to dYLff bef^ ^^Mfntohis hands" Vihk 
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allowed to arise above 50 0 (120° F.). Care must be taken to avoid break¬ 
ing or crushing the grains of malting barley, so as to minimise the chances 
of its becoming mouldy in the subsequent processes of malting, a contin¬ 
gency which should be avoided in every possible way. It should also be 
screened before steeping, in order that the grains may all be of equal size 
on the spiring floor. These remarks, of course, apply only to the brewer 
who is, as he ought always to be, his own maltster. 

II.— Hops. 

Before fermentation hops are added to the wort, because beer made 
from barley alone has little or no flavour. Under Humulus Lupulus (Vol. 
IV., 302) will be found full particulars regarding the efforts which have 
been made in India to introduce the cultivation of this plant. It need, 
therefore, be only necessary to discuss here the qualities ol imported hops 
that are in demand for the Indian breweries and the dangers to which 
stock is liable. There are known in trade two chief kinds of hops—red 
and green, the former being that most prized. The green is more easily 
grown, but does not possess the rich aroma of the red, and has, on the 
contrary, a more or less pronounced garlic-like smell. The distinction 
into red and green hops is not, however, always sharply defined, and, ac¬ 
cording to some writers, these properties are more due to care in culture and 
preparation, or to climate and soil, than to any racial distinction. Certain 
regions, for example, enjoy an exceptionally good reputation for cultivating 
hops, and, consequently, the name of the country of production often passes 
muster for the quality of the article. 

The following are the principal kinds of hops known to Indian trade 

Austrian .—Bohemia is the principal hop-cultivating province of the 
Austrian crown lands. The hops of the district of Saaz, which are of the 
red variety, are universally preferred. 

German .—Bavaria is the principal hop-cultivating country of the 
German Empire. The hops from Spalt (city and country) are most 
prized. 

English .— 1 he hops of Kent, Sussex,Hereford, Hants, Worcester, and 
Surrey, .ire not an especially fine but very productive article. 

American. -The centre of the hop, cultivating district is Utica, in the 
State of New York. Both varieties are grown and are rising in favour. 

Hops, as an article of commerce, occupy a very peculiar position. On 
the one hand, the yield varies very much from year to year ; on the other, 
they cannot be stored like grain, for instance, without injury to their value* 
and therefore must be consumed as quickly as possible. 

Hops are very liable to deterioration in the variable temperature of India. 
On this account special precautions have to be observed in packing and 
storing them. The influences which exert an injurious effect upon the 
quality of hop*: are moisture and atmospheric air. Several methods have 
been recommended to protect hops from these evils. Smoking with sulphur 
was once much in vogue and still is to some extent; but it is considered by 
experts to be of doubtful advantage by itself. Combined with pressure of 
the hops within an air-tight receptacle, it has been found 1o answer 
admirably. A double packing cloth is usi d, and in addition the bales are 
covered with varnished paper or enclosed in well-soldered tin or pitched 
wooden boxes. 

Speaking of Hops Mr. Whymper (in the paper already alluded to) 
'ays: —“ I he hop-, used in India arc nearly all imported, for, although 
there are hops growing in Kashmir and in Kulu, the quantity as yet 
offered has beftn small. y fat#* quality hops k v ... grown toy 

a Major R. Renniek in the Kulu Valiev, and he is persevering with the 
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growth. Australian hops are Aery serviceable, as they are picked about ( M * ' 

April and can be used in India early in June, thus supplying a new nop | Hops, 

when most wanted.” In reply to an enquiry as to the hops most gene¬ 
rally used in India Mr. Whymper writes “ I am not aware that any 
Indian brewers have a particular preference with regard to hops. All use 
various kinds or, in other words, “ blend ” various kinds in order to get 
regularity of flavour as is customary in England. The dry climate of 
India naturally tells against hops stored in this country, and the Indian 
brewers cannot thus safely hold very large stocks.” 

For further information regarding heps, the leader is referred to the 
article Humulus Lupulus, Vol. IV. 302. Also instructive papers in the 
Jour. Royal Agri. Soc., England, Vol. VII (1846) Chemistry of Hops, 210; 

IX (1848), Hop Culture, 532—5825 XIV (1878), 723—736. 


J 


III. —Yeast and Fermentation. 

An interesting paper on the fermentation of brewing was read by Mr. Yeast and 
T. F. Garrett at the Brewers’ Congress which was held in London during Fermentation 
1887. The discussion which followed the reading of that paper also con¬ 
siderably amplified the facts laid before the Congress. op^ce cannot be 
afforded to quote very freely from Mr. Garrett’s paper, which, as he j 
claimed, was a popular rdsumS of the discoveries in connection with the 
fermentation of brewing, but the following passages are more especially 
interesting. Mr. Garrett traced the development of our knowledge of the 
subject from the discovery made by Lavoisier in 17S8 that sugar was broken i 
up, during fermentation, into alcohol and carbonic acid. He then dealt with 
the modifications accomplished in 1825, by M. Caignard-Latour, in the 
discovery of the yeast cells, and concluded with a sketch of the perfection 1 
of the theory and science of fermentation as brought about by Pasteur. 

Mr. Garrett alluded to Pasteur’s discoveries in the following concise pas¬ 
sages :—“ The scientific genius, whose name is so familiar from his inves¬ 
tigations in the matter of hydrophobia, started with Caignard-Latour’s 
discovery of the growth of yeast in fermentation, and he, too, submitted 
yeast cells to close inspection under a powerful lens. He then subjected 
yeast to the addition of a solution of plain sugar and water, with the 
result that, although it began to grow at first, it soon left off and began 
to wither away—a kind of fermentation going on all the time; the yeast, , 
therefore, must have been living upon itself. It was evident that the yeast | 
contained in itself an element of its own nourishment that sugar did not, 1 
and this element he had no difficulty in deciding to be nitrogen. To the j 
plait) sugar solution of the previous experiment he then added ammonia, 
which contains a large proportion of nitrogen, and, with a satisfactory 
confirmation of this theory, the yeast grew and flourished amain, the : 
sugar broke up inio air >110I and carbonic acid gas, and the process of ' 
fermentation went on so long as any sugar remained to be broken up, or 
any nitrogen for the food of the yeast. 

“ He now turned his attention to the wort. That contained a nitrogenous 1 
substance in the shape of albumen, gluten from the malt, besides mineral I 
salts and other not less important matters; and the discovery of these mi- 1 
ncral salts, I may observe in passing, induced him to add some of them to 
the original ammoniated sugar and water solution, with the result that ‘he 
yeast was decidedly more active and thorough in its work than it was with- 
out them. These mineral salts were the same as thdie usually found in 
hard or spring water, hence the very natural deduction that hard water was ! 
favourable for brewing—a discovery that brewers have not failed to adopt ' 
to their own uses where required, and to the improvement of their rroduc- 
tions. r • 
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Thus far we have learned that, during- a satisfactory fermentation, sugar 
is divided into alcohol and carbonic acid gas—the former remaining in the 
mass and the other being given oh; and we also have learned that this 
action is in some way associated with the presence of yeast and its active 
growth, and that this plant requires a nitrogenous substance for its develop¬ 
ment.” 

“ Let us now leave wort to itself, without adding yeast. Will it ferment ? 
Certainly not. The juice of the grape and other iruits will, and so will 
certain other vegetable juices, but not wort. It will undergo a change, 
though a rapid change a change of decomposition, if you will, but not of 
alcoholic fermentation. The result will not give carbonic acid and alcohol, 
but other offensive gasses ; it is putrefaction , and that you can tell by your 
nose. The'early addition of yeast prevents this process of putrefaction, or 
leads, the decomposition into another and pleasanter channel, but chem sts 
have not failed to take advantage of this to declare that fermentation and 
putrefaction are in a measure the same. That is, however, an argument I 
shall not enter into here, for, unhappily, we are fast emerging from the 
simplicity of the process, into a wild, confusing and chaotic maze on con¬ 
tradictory discoveries, or shall we say flights of scientific imagination, that 
will require all our tact and discretion to avoid. We must pick out the 
grains of corn from the chaff for ourselves, in the absence of Pasteur, the 
great pioneer. 

“ There arc many fermentations, all of which have some character in 
common, but which, nevertheless, differ so materially from each other that 
I must be excused if 1 do but give you their names. 1 hey are styled amyg¬ 
dalitis fermentation, bu*yrous fermentation, gallous or tannous , lactous , 
mucous, pectous, sacch irons, sirtapous, urinous , viscous; and, of course, our 
ancient and respected acetous. If chemists are only ns energetic and enthu¬ 
siastic upon the .subject of fermentations ast ley were a very few years back, 
the chances are that'there are great many more fermentations invented by 
now, and so I shall be pardoned perhaps if 1 invent one —a name only, 
though —for our own particular use. Alcoholic fermentation is termed vinous, 

| whicn applies to wine and beer alike. I should like to call that ‘ beerous ’ 

i which applies to beer. However, as I do. not wish to offend the ears of any 

team chemical friends that maybe present, we perhaps had better adhere to 
the ‘ alcoholic.* 

“ As l said before, these numerous fermentations have some features in 
common, but in their actions, complications, and productions they differ 
widely from each other. It is my conviction that Pasteur intended to exa¬ 
mine each individual fermentation by itself, but that as fast as he took 
away one head to examine it a hundred others cropped up ; so that it is not to 
be wondered at if he has been scared,by this’Hydra* fermentation, and taken 
to Hydrophobia as a reliei. But he did much good seryice in the subject 
before he associated his great name with rabid rabbits and mad dogs, and 
we have every reason to be thankful to him for it. 

“ In the limit of this paper it would not be possible to treat individually 
of this vast assemblage of different fermentations. Our immediate interest 
is confined to the fermentation of beer, and even then we must admit of at 
least t wo opposed kinds, and they are alcoholic and acetous or vinegar fer¬ 
mentation. 

“ We go back to the yeast and the wort, and must take it lor granted that 
the materials provided are t-oed, that the wort is amply saccharine and the 
yeast the scion of a healthy stock ; and I may mention here, that there are 
de cribcd by various chemists nearly a hundred varieties of yeast, due pos¬ 
sibly more to circumstances than to breed. Two at least are known to you— 
the high and the low —and these may varv greatly according to the acciden- 
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tai Conditions of their life and growth. Of the bitter wort we need take • MATERIALS, 
no farther notice than to state that to its existence, purity, and the slight 
changes it undergoes are, in a measure, due the aroma and flavour of the 
beer. 

4 * 1 hat the yeast should be healthy is very important, for the health of 
the beer depends upon it. \ east is a very deteriorating stock, unless pre¬ 
served m its pristine vigour by good management and good wort ; should 
i be found to be weak or sickly, it should be discarded or sold to the 
bakers, who are not so particular as a rule, for it is better to part with a 
little yeast at once than spoil a whole series of brews. Once in possession 
ot a goodly stock of yeast, take care that you keep it. Never mix inferior 
yeast with it, for you will not improve the bad, but will certainly weaken 
the good. Neither can inferior yeast be improved by working in strong or 
extraordinarily good wort. But above all things, keep your veast from 
contact with unclean vessels, or anything, i need scarcely tell you, that has 
the slightest vinegar taint. J 

r f *1 that alcoholic fermentation in wort results from the addition ! 

f ltkout tbe )' ea st jve have nothing better than putrefaction.” 

c v \ r°Z- are cond,t,ons roost favourable to the growth of veast ? 
ientW n "o <? f lhe food atld warmth "6 will apeak pre- 

a^r for ir^WI b ‘ he a,r 7 , So, " e chemists doubt if veast does require 
satishrt on VVK P ?U : but ° th . er chem,sts have sett, ed that point to their 1 
gas tlrit is -iv, b , 0 'V !•' yt T f " m , the tun "' ith lhe *«* the carbonic acid , 

V a , lh glvea oft , lles above the wort and forcibly keeps the air from 1 

lie Vive's tol,,cs along the brewer with his ranser, and , 

"•■th the uriri? n y [ ° t ,e - vcatt ' does he do this bv mingling air 

vean il add -t „ Tin P ? Ce , lSe3 , tl,at wort usually goes through before the 
L' someiir with H J ca ^ ulate d to introduce air, and perhaps there mav 
when admitted. 1C yeaSt ' at any rate we have confirmation, of its influence 

is driven ou\ tl anc/Th^r? Z na< ^ e ^ boiled so that all the air it contained 
acid gas such is m , v .hermeticallly sealed in an atmosphere of carbonic j 
to all-in tents md m,rn be [ou ? d \ n an - v fermenting tun at work, we have, t 
not in contact infn*P? Ses ’ a bottle of wort with which atmospheric air is ! 
be introduced withmV Iv Seak: ‘ d bottl f» b >’ a v ery simple process, veast can 
mentation is ancl tben tbe opening be sealed up again. I<er- 

withers a wav Admif^ ? 0C f ^ !? ut tbe Jea , st docs not thrive* it rather 

is not -llrokoiv * m,t a,r instead of yra i, and a change si owl y Sets in that i 

eventual l v wLfTi “ l ° n ; - :he V l qUld becom es cloudy, muddy, and 
. , ' y rl,1 d ropy, for a form of d ( composition has set in and 

Tl'ey muuTvi°e n ; b ! n surlace - 1 'r d d 11 ■ S™* get into ,he bottle? 

duced into the hermetic d'lvsealed hotUe^no r 7 tbC f J r . n °‘ been inlro * ] 
for generation after genera'Ton Thek.o , change would have taken place 

over he endeavoured to amsweMt i’Vn?aH mSelf t,lal T ucslion ' ard more- 
fluid under the Icns of his nucro. one P t 7 ,V '° 7 discoloured 

you not, ; hut. it was a sight "hat hVl n d, - dld . h , e ? 1 « uot trfl 

wonder and admiration 8 It was the bourd " i,h 

generations of chemists had failed to discover. d ~ lhc >l 1 :ct that 

result “tbfi^asTtvould^iot^eaimpos^witho^i^fhe"' ? ' Wa ? '*e h ,he same 
ton,shingchanges took place { the introduction of y&st IfiJltl j- u “ s ' 
t« was too late to save the beer for instead t « y • f . Lr clondint na ' s:i 

’ r mstead flourishing, as it should have 
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done, it yielded sway to the stronger power of putrefaction, or other mis¬ 
chievous fermentation that was now set up, and virtually gave up the ghost. 
How was this ? The explanation is at hand. 

“ Next, air was passed into the bottle that had passed through asbestos, 
or a plug of cotton wool, and no change took place in the wort, or only a 
very little; but when air unhindered was admitted, the same decomposition 
set up in due course. Now, what had this asbestos or cotton wool arrested 
on the road? Evidently, the germs of decomposition. So Pasteur placed 
that under his lens, and then he saw, adhering to the wool, a number of 
little bodies. To these he added fresh wort, and, to his delight, they filled 
out and immediately became plants and living creatures ! just the same, in 
fact, as those he had seen before in the decomposing wort. 

“ Here we have the great microbe discovery—the greatest discovery of the 
age, although it is microscopic. 

To the presence of these germs Pasteur was quite entitled to ascribe 
the process of decomposition, fermentation, or putrefaction ; the microbes of 
yeast, he ascertained, were quite distinct in character from those of putrefac¬ 
tion, and those of acetous fermentation, he showed again, were different 
from either of these, and all were different from each other. 

“ This microbe question is undoubtedly a great discovery, but how, or 
in what manner, they effect the various changes that they invariably attend 
requires much further investigation. That thev are very materially con¬ 
cerned is shown by the fact that if wort be boiled, that is,'raised to the boil¬ 
ing point, and then subjected only to air that has been heated to redness, 
so that all microbes are destroyed, no changes of ferment or putrefaction 
set in.” 

“The influence of air in the process of fermentation is interestingly 
shown if yeast be added to fresh wort in an open shallow vessel. This 
process is then excessively rapid. The rate of decomposition is intensified. 
The sugar is more speedily consumed by combustion, and then about 25 
per cent, of the sugar is used by the yeast, leaving rather less than 
three-fourths of its quantity to be converted into alcohol and carbonic acid, 
and the product is proportionately weak, and, therefore, very liable to be 
overcome by acetous fermentation or putrefaction. Under ordinary cir¬ 
cumstances only 5 per cent, of the sugar should be unconverted, leaving 95 
per cent, to be converted into alcohol and carbonic acid—a great and fatal 
difference, because the presence of alcohol hinders putrefaction, and its 
absence permits it. 

“ Yeast, like every other plant or growing thing, requires warmth for its 
development; therefore it is arranged that, by the very process of breaking 
up the sugar, heat shall be evolved, some of which the yeast requires for 
the gentle nurture of its progeny or young cells, and the balance remains 
with the wort, and becomes sensible to the thermometer. 

0 If the sugar breaks up, or burns too fast, an excessive growth of 
sickly hothouse yeast follows as a matter of course ; or if you prefer it, I 
will reverse the order of expression, and say that if the yeast grows so 
rapidly that the sugar is broken up by its agency too fast, then the sugar 
is extravagantly wasted in the process and less alcohol results.” 

M Again, yeastic fermentation must not be too slow or too long delayed 
in being set up, or other ferments which are not alcoholic will take the 
place of the yeast, having been imported by the air or utensils, and the two 
the brewer h »» nv»«t to fear are < it he r vinegar germs or perhaps puf refac¬ 
tion. 'I herefore, the brewer has quite enough to do to steer and maintain 
his balance between the rocks ancl quicksands. Let him once disregard the 
| one or the other, and damage to the beer ensues. 
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“But the brewer regulates all this in his own way, and I doubt.if we ; MATERIALS, 
can teach him any better. He watches the indication of the thermometer. Yeast and 
for full well he knows that anything unusual about that tells of something 'fermentation, 
wrong with the brew. If the temperature be too high, the process is too 
quick and he fears the weakening result of excessive combustion ; if too low 
the process is too slow and weak, and he has visions of vinegar fermenta¬ 
tion. It is not my province to speak of practical brewing. You, gentlemen, 
are better able to cope with that subject than I ; my task is to speak of 
the principles of fermentation as applied to brewing, and so we come back 
once more to the consideration of the yeast. 

“ The food for yeast is found in the nitrogenous substances provided by 
the malt, which are extracted by spurging, and it is important that this 
should exist in the wort in sufficient quantity to feed the yeast so long as 
there is sugar to be broken up. Should the nitrogenous matter be in 
excess, the yeast will go on devouring it at the expense of the alcoholic 
strength. Should the nitrogenous matter be exhausted before the sugar is 
consumed, the process is arrested too early, also at the expense of alcoholic 
strength, and either of these causes will affect the stability of the brew. 

Doubtless you have your remedies for these defects, based upon strictly 
scientific principles, confirmed by practical experience, so that I need not 
touch upon them. But how does the yeast effect its work ? It is by actual 
contact with the sugar, for if a solution of ainmoniated sugar-water in a 
bladder b* suspended in working wort, it is absolutely unaffected. The 
mystery has not yet been quite satisfactorily explained, beyond that pre¬ 
viously suggested by the law of affinity ; the bonds of the sugar’s combina¬ 
tion of elements are loosened by the agency of the ferment, so that we 
must leave the further consideration of yeastic influence to the future, when 
something more shall be credited to the scientific labours of our genuine 
working chemists.” 

During the discussion which followed the rending of Mr. Garrett’s 
paper on fermentation, the chairman at the meeting, ‘Mr. H. Whymper, 
drew attention to the remark which had been made that malt wort if left 
to itself undergoes no alcoholic fermentation. As bearing on this subject, 1 
Mr. Whymper mentioned a discovery made by him, vis., that barley dust J 
would, however, establish fermentation in the wort, and hence in his opinion i 
the outer coat of the grain bore the microbe necessary; in other words, it • 
afforded, as he called it, “ the seed of a wild yeast.” This statement was 
confirmed by Mr. L. B riant, who on procuring barlev under such circum¬ 
stances .is to remove any suspicion of yeast derived from a malt house ob- 1 
tained the ferment from its dust. Several gentlemen. Dresent at 
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ture of which has not as yet been investigated. Thus, for example, Mr. C. 
B. Clarke pointed out that the Khasia Hill people were able to procure 
fermentation from the flowering spikes of Rhyncospora aurea, a cypera- 
ceous plant found plentifully in that region. The writer, during a journey 
in Manipur, found that the powdered stems of a climber (probably a 
Millettia), mixed with rice flour and made into cakes, were similarly em¬ 
ployed to establish fermentation in rice wort ( Conf . with Vol. IL’259). 
It need only be added that other examples might be given, sufficient to 
justify the suspicion that the tari or palm juice so largely used in India 
as a source of yeast may become spontaneously charged with the germs 
of vinous fermentation. 

The choice of yeast and its treatment for future use are of great 
importance. If the brewer desires a favourable course of fermentation he 
must first of all set the wort with good yeast. It may, indeed, be said that 
out of a hundred cases of defective fermentation ninety-nine can be traced to 
the bad quality of the yeast. Good brewing yeast is that which thrives 
best at a low temperature. The deterioration- of yeast in this country is 
due to the high temperature at which fermentation has to be carried on, 
especially in the plains. A free use of ice would mitigate the evil ; but at 
the same time it would seriously increase the selling price of the beer. 

The Indian brewer has often on this account to propagate his exotic 
yeast in the cool climate of the hills and send to the plains supplies as re¬ 
quired at the breweries. The result, of this treatment is that the plant is in 
a constant state of deterioration and a continuous tresh supply from Europe 
becomes necessary. 

Mr. Whymper has kindly furnished the author with the following in¬ 
structive reply to the enquiry regarding yeast : — “ Indian brewers now very 
generally preserve yeast by drying it with charcoal powder. It only re¬ 
quires to be mixed with the charcoal and dried at a moderate heat. In this 
condition it will remain active for many months. This system has not been 
many years in use. Prior to my knowing of it, I used, whenever possible, 
yeast preserved in plasters of sorts. Mr. Percy Adams of Halstead, 
Essex, preserves good yeast made up in small marbles. Formerly I used 
dessicated yeast made up with powdered plaster-of-paris. This never 
gave such good results as the solid balls. But these methods of preserva¬ 
tion are not absolutely necessary, as yeast can be produced in Indii I can 
now undertake to start a true alcoholic fermentation in malt wort by the 
mere addition of the dust from the skin of barley. It may be said that it 
is now accepted that the dust or bloom of barley contains germs of several 
ferments.” 

IV. - Water. 

In the passage quoted above from Mr. Garrett’s paper, which was read 
before the Brewers’ Congress, reference has been made to Pasteur's dis 
covcry of the advantage of mineral salts in the water of the wort, fermenta* 
tion being more vigorous and thorough in its operations. Commenting on 
this fact Mr. Garrett added that brewers bad not failed to adapt t > their 
own use the advantages thus demonstrated of a hard over a soft water, 
such as that to be obtained from wells or springs. The following passage 
from SponS Encyclopedia gives the most prevalent ideas regarding the 
water suitable for brewing:— 1 “ A constant unfailing supply of good water 
is indispensable in brewing : though what really constitutes good water is a 
point upon which many brewers and chemists have long been at issue. 
Some rest their faith upon a soft water, others will use only the hardest 
water the', can get, while others, again, are quite indiderent, and will use 
either. It is now, however, a generally accepted fact that water for brew¬ 
ing should not contain organic matter, but a considerable quantity of inor- 
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ganic or saline constituents; these varying in nature and quantity, accord- | MATERIALS, 
ing as the beer to be made is required for keeping or for immediate con- I 
sumption. English brewers are now agreed that the water should contain 
much carbonate and sulphate of lime. The former of these two ingredients ! 
is the most necessary, but they should both be present in the water from 
which ale is to be made; water used in brewing porter may contain the car- i 
bonate alone. For the best ales, the proportions seem to be from 10 to 20 
grains a gallon of each. The excellence of the ales made by the Burton 
brewers is doubtless due to the quality of water used by them ; it is very hard, j 
and contains, as will be seen from the analyses given below, a large proper- ! 
tion of alkaline sulphates and carbonates, this is the best argument that can | 
be brought forward in favour of the use of hard water. # The supply is derived 
entirely from springs, and not, as some suppose, from the river Trent. It 
has also been urged, as an advantage, (hat hard water increases the 
quantity of saccharine matter held in the wort, thus heightening the flavour 
and preventing it from becoming acid.” The following table represents 
two analyses of the water used by the Burton brewers 


Two Anal)sc* of Burton 

Water. 


Chloride of sodi-im , 

0 ) 

. 10*12 

(2) 

grains a gal ion. 

'* 

Sulphate of potash 

. 7’t> 5 


,, lime . 

. . 18*96 

54*40 

U 

,, magnesia . 

Carbonate of lime 

• 9*95 

0*83 

y y 

- • 15*5 « 

9'93 

yy 

magnesia 

. . 1*70 

9 ) 

., iron . , 

Silicic acid . 

Cholride of calcium 

. o*0o 



. • 0*79 

13=3 

91 


63*28 

78*44 



Mr. vVhymper has obligingly furnished the writer with the analyses of 
some of the principal waters used by Indian breweries. These have been | 
made by Government analysts and can, therefore, be depended upon as 1 
accurate. Space cannot, however, be afforded for the publication of these in 1 
this work, but in purity from organic and other injurious materials they are 1 
second to none, while they possess the necessary amount of salts to render j 
them good brewing waters Thus the water used by the Crown Brewery I 
Company contains 4.6*62 grains of inorganic salts to the gallon. The pro- 1 
portion of these salts varies s! »lu!v : in one of the returns they amounted 
to only 11 \SO40 grains per gallon, the sulphate of magnesia being 14/06, j 
carbonate of magnesia ; 57, sulphate of lime 8*78, and carbonate of lime 646. 1 
Most of the Indian breweries use spring water filtered and boiled before I 
being used. 

V. —Malting. 

J5 r . st st T£ e ,n brewing is that by w’hich the grain is converted into 
malt I his technically Is known as MALTiNG.and it consists of steefiin? 
c °uc itng. /Lh ring, and kiln-dryi In these various stages the grain 'is 
made to germinate and when it has reached the desired degree its further 
growth is arrested by the kiln heat. The chemistry of this operation has 
already been alluded to, namely, the conversion of the insoluble starch of 
H^| g n a ,hi r l, ‘ if s .f“ hn " ne s , olublc materials. But it is not necessary to 

d f a ' ff h ' , 1 i'fi k h ™ ch ,°[ lh , c st: ‘ges of malting, since they are in India 
identical with those pursued in Europe. 

VI. — Brewing 


Malting. 

08 


This comprises the stages known as grinding, mashing, foiling, hob 
ptng. and cooUng and afterwards of fermenting cLanuil. and Jor.nr 


vlng. 


fermenting , cleaning t and storing. 
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Lilt as with malting it may be said that the Indian brewers follow closelv 
on the lines of their European contemporaries and that they employ the 
same materials, machinery, and appliances. J 

The following information furnished by Mr. H. Whymper will, however, 
be read with special interest as giving facts of an Indian nature “The 
brewing season for nearly all Indian breweries is restricted by the short 
Winter. In Ootacamund the temperature allows brewing to be carried on all 
the year round, but elsewhere the season is from October to March. The 
worts are cooled in the ordinary manners first by exposure on shallow vessels 
termed coolers and thereafter by flowing over ordinary refrigerators through 
which cold water flows. Cellars are cooled by being left open in the coldest 
weather. No artificial means of cooling has yet been adopted, but the 
largest brewery (that recently erected at Rawalpindi) is now constructing 
powerful ice machinery for cellar cooling. 

“The class of beers, &c., made in India is practically the same as in 
England, more light gravity beer is consumed, however, than in England. 
VVood is almost invariably employed as fuel except for drying malt on 
kilns when charcoal is used. 

“ Labour is much more expensive than in England (a) from the large 
number of men required to do the simplest job, (b) from the careless and in- 
different manner in which work is done, ana in which machinery is treated. ,, 

Pasteurisation . — “This process onlv applies to bottled beers. There 
is no known practical process of pasteurising beer in wood. Indian brewers 
generally are now adopting this process which consists merely in immers¬ 
ing beer when bottled in cold water and raising the temperature gradually 
by the injection of steam, until it reaches 135 0 to 141 >° Fahr., at which tempera¬ 
ture it is maintained for about half an hour. By this process all germs 
which would ordinarily incite fermentation of sorts (vinous, lactic or hectic) 
are destroyed. As buttled beer ordinarily depends upon a fermentation in 
the bottle to obtain its briskness (otherwise its carbonic acid gas) and as no 
such fermentation takes place with pasteurised beer, it is necessary to 
bottle beer, which is to be pasteurised, highly charged with gas. Theoreti¬ 
cally such beer should remain without change forever, and practically it 
does remain sound for very much longer than it ordinarily would.” ^ 

VII. — Barrels, Vats, Bottles, Corks, &c. 

Before proceeding to discuss the trade in Beers and Ales, it is necessary 
to say something about the construction of beer-barrels, &c. The barrels or 
casks used in the breweries of this country arc almost without exception 
constructed of oak, and are either made'up in India from rough staves 
imported from the Baltic, or imported in shook, /.<?., bundles from London 
and remade in this country. Several attempts have been made to utilise the 
indigenous timbers of this country for barrel-making, but the extensive 
and various forests of India have failed up to the present moment in 
producing a wood good enough to replace the English or European oak 
Sal (Shorea robusta) has been tried with some success in the construction 
of vats. White cedar from the Malabar Coast makes a good-looking vat 
but its use is somewhat dangerous in consequence of the absorbent nature 
of the wood rendering it very liable to crust. The English oak would find 
a strong competition in the Indian Ash and Teak if the former roukl be 
got. in larger quantity and the latter at cheaper rales. Deodar, and the 
wood of pines generally, impart their resinous properlies to the beer. The 
brewers of India are very anxious to find a wood which would success¬ 
fully compete with the expensive and indispensable English oak but 
hitherto the efforts to find such a timber haw; been unsuccessful ’ The 
valuable characteristics uf oak are it? freedom from knots, its density, 
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durability, and lightness. It is also non-absorbent and thus not liable to 
impart its resin to the beer. 

Bottles are purchased in the country. Mr. H. Whymper experimen¬ 
tally manufactured bottles at Jhelum from local materials for some time, but 
was unsuccessful and accordingly abandoned the enterprise. Corks are all 
procured from England. Brewer’s Grains, that is, refuse malt, is usually 
sold by contract to zemindars or cattle owners, and in most cases is easily 
disposed of, but the price obtained fluctuates with the value of the fodder 
crop. 





MALT 

Liquors. 


METHOD OP 

brewing. 


TRADE IN BEER AND OTHER MALT LIQUORS. 

Mr. H. Whymper in his article on BreTJoing'in India gives the follow- TRADE, 

incr historic sketch of the trade in imported Leer in this country “What 104 

was termed country-brewed beer was very generally made in India at 
the close of the last century and early in this. This is said to have con- j 
sisted of about one-fifth of a bottle'of porter (English), a wine-glassful r 
of toddy or palm juice, some ginger and brown sugar, a squeeze of lime ! 
completing the ingredients. ‘The toddy itself supplied the fermenting | 
power and when this mixture had slightly fermented it was considered i 
fit for use. This drink was in vogue when a London brewer, Hodgson by 
name, about the year 1816, began to ship a well-hopped and rather heavy 
beer to India, It quickly became known as India pale ale, and Hodgson 1 
speedily acquired a complete monopoly of the Indian trade. Until 182s or 
1826 he held the Indian market at his mercy, and his mercies were cruel. 

He kept out rivals at times by lowering his rates below cost price, and 
having stopped other brewers’ shipments, up his prices went. It is report¬ 
ed that on more than one occasion he suddenly raised his price to £^0 per 
hogshead. In 1824 he advanced to £24 per hogshead and refused all credit. 

The result was what he might have foreseen, a revolt of all interested .n 
the beer trade taking place. This was about 1825. Very shortly after this ' 
we find the beers of Bass, Allsopp and ‘Ind & Smith’ in the market 
against Hodgson, and by 1840 his beers were only a memory. 

“There is no doubt in the writer’s mind that had the early shippers only | 
kept up the quality of their beers, the whole of the Indian trade might have 1 
been in their hands at this moment. Although plenty of good beer went 
out, the general quality almost invariably fell off or failed to meet the 1 
public taste after a few shipments. Occasionally such bad beers were in 
the market that it was inevitable people should say : * Well, if we can L ■ 
better beer than that we might as well brew our own, as wc couldn t pos- 
sibly brew worsethis certainly occasioned at least one essay in the early 
days of Indian brewing. '1 he' shipments of beer for the use of the army 
w er e not a verv great, if any, exception to this rule. Plenty of good beer 
went out, but,* cvcr\ now and then, the Government was startled by thou¬ 
sands of hogsheads of beer proving so bad that they had to be run ( 
into the nearest sea or riser. It was thus no peculiarly favourable local | 
circumstances which caused the rise of the brewing industry in India. | 

There are no such circumstances, there are difficulties which every English 
brewer who goes to India looks upon at first as insuperable; I n beers which 
did not meet the public taste and were inferior and bad, coupled with high | 
prices, gave the Indian brewer his chance. All that the Indian brewer has 1 
in his fa\ our is being nearer to the markets he sells in. Against this he I 
has endless difficulties ; he has to import and order, and often pay for | 
ahead, his hops, casks, machinery ; he has to keep in reserve-duplicates of 
everything likelv to break down. He has to import all his supervising stall 
of servants ; if be gets an unsuitable man he has to nut up \sith him. His 
most serious difficulty is, that owing to the above circumstances and front I 
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tity was about 200,000 barrels • it is nol ahn'?^ after the declared quan¬ 
ts then about /.600,000, and i notv w ‘ barre > ™e value 

quantity of beer brewed in India in 1866 w is nn?h-,b‘| Ut , ^ 20O - 0 °°- The 
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| lalter date they have since steadihHmnr 66 l87 ?,' 79, but that from the 
they arc nearly as “"•A the present time, 

breweries:— h * were prior to the existence of Indian 
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MALVA, Linn. ; Gen . PL,' I., 201. 

Malva parviflora, Linn.; Id. Br. Ind ., /., 321; M^lvaceje. 

Vern. —A 1 arr, panirak, supra , sonchal , nanna , ^0^* Pb. 

References. -Stewart, Pi. PI., 23 ; Murray , P/. Drugs, Sind , 57; 

Pharma cogr. Indica, 228 ; Gazette ers : — /V. IV. Provs., IV., 68 ; A., ; 

Journal, Agri.-Horti. Society XIV., J ; Indian Forester , IV//., 777. 

Habitat.—A small, spreading herb, found in the North-West Himdlava I 
(altitude 1,000 to 2,000 feet), also in Upper Bengal, Sind, and the Panjab. , 
Distributed through Europe, the Levant, Arabia, and Nubia. 

Medicine .—'1 he seeds are used as a demulcent in coughs and ulcers in j 
the bladder. 

Food.—Frequently eaten as a pot-hf.rb by the Natives, specially in 
times of scarcity. 

Domestic. — In Kanawar the root is used by women to cleanse their ( 
hair ; woollen cloth is also washed with it. Bellew states that the root is j 
employed as risk a khatmi (ses Althaea rosea). 

M. rotundifolia, Linn.; FI Br. 2 nd., /., 320. 

Syn.— M. vulgaris, Fries. 

The Flora of British India describes two varieties under this species :— 1 

Var 1, borealis : Bengal: Mysore. 

Syn. —M. ROTUNDIFOLIA, Ruxh.; M. DORRALIS, Wmlltn., et Boiss. ; M. 
ROTUNDIFOLIA, var. j 3 in \V. & A. Prod. ; M. PARVIFLORA, Hltds . 

Var. 2 , reticulata: Bengal and N.-W. Himalaya. 

Syn. — M. rotundifolia, var. Ot in IV. & A. Prod. 

Vern. — S.nchala, khubaai , Hind. ; Ktikerai , Pushtu.; Chandiri, k.hei ae: ' 
(seed and fruit), SiND; Trikula malic , Tei . 

References. — Elliot , Flora Andh., 184; Aitchison, Botany Afc ' ! -■ * Delimi- 1 
tation Coif : Murray , PI. and Drugs, Sind, Aifonson, Him. 

Dist., 3 o 6 , }4t / Gazetteers . —iV.-lP. Pro: IV., 68 ; Mysore and Cunrg, 

A, s6. 

Habitat. —A much branched spreading herb found in the North-West 1 
Provinces, Kumaon, and Sind. Distributed through Europe and Western 
Asia. 

Medicine.— The sefds possess demulcent properties. They are pre- , 
scribed in bronchitis, cough, inflammation and ulceration of the bladder, 
and in haemorrhoids ; they are also externally applied in skin diseases. 1 he 1 
leaves, being mucilaginous and emollient, arc employed as an external ap- ( 
plication in scurvy ; they arc also reckoned useful in piles. 

Food and Fodder.—In some parts of .bind, the leavfs are eaten as a 
pot-herb. The seeds are also reported bv Mr. Lace to be eaten by the 
people of Quetta, and the plant used as fodder for cattle. 

M. sylvestris, Linn. / Ft. Br. Ind., I., 320. 

The Common Mallow. 

Vern. — I 'tidy at i' tango i, kheir, Hind. : Khat v;i < Pa i \\\ ), Peng. ; Kart ! 

tVc ! tuni. N.-W. P. ; liul-t-khad mi, Arc.; Khab.jni, mnd ; h : no, 
liuMn. ; Vitavati-kaagdi, ha:,; Khubami. knit-: , Arab • Kittcdo* 
t<j wdrie, (n+n-i-kul f^-erow’^brtiad, khitmt-i-kuckn* ~»m*fl-khiti 
Pers Noth.-I t will he s on trom llu: irsmaiks b<-tow that all the nrol 
vinei.il namps ler thi> plant that h;r a befcn derived from the Peis:, w Kanuai I 
or Kangoi, and hence probably refer to Abutilon. 

References. — Uo it* berg • r, Thirty-five years in the East, 3c/; Aitchise-n 
Botany Afgk. Del. Com., 43 • Ainslic, Mat. Ind , I, 205 . O'Shu urt ticssy 
Beng. Di o* a. ., 2 14 : Mood ecu Sheriff, Sudd. Pharm. aid. Hj. ]~o • Dv. 
mock. Mat. Med. VV. Ind., 2nd Ed.. 80 , .V. Arunt, *?nmb. Drugs, if. I 
Murray, PI. and Drugs, Sind, $8 : Ya.e Boyk of Pharm., / , 4, rrsff 
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1878, 2 88; Irvine, Mat. Med. Patna , 49 ; Pharmacog., Ind., /., 204 ; 

Atkinson Him. Dist., 3 o 6 , 741 ; Bird wood, Bomb. Pr ., 10 ; Roylc, Fib. 

PL, 263 ; Gazetteers :—Mysore and Coorg, 58 ; Agri.-Hort. Soc. Ind. 

Journal, XIV . , 15. 

Habitat.—An erect, nearly glabrous herb, met with in the Western Tem¬ 
perate Himalaya, from Kumdon, at an altitude of 2,500 feet, to the Panjab 
and Kashmir. Distributed to Europe, Northern Africa, and Siberia. 

Fibre.— The plant abounds in fibre (Royle). 

Medicine. —Most of the malvas contain much mucilage and have de¬ 
mulcent and emollient properties but M. sylvestris perhaps enjoys the 
first rank as a medicinal species. To a large extent it takes the place, in 
Asiatic pharmacy, which Althaea officinalis (the Marsh Mallow) holds on 
the Continent of Europe. It appears to have been known to the early 
Muhammadan physicians, who probably derived their knowledge of it from 
the Greeks. The early Sanskrit medical writers do not seem to have placed 
much importance on malvaceous mucilaginous preparations. The modern 
Hindu doctors, however, following perhaps the Muhammadans, prescribe 
such preparations, but having adopted tropical substitutes for Malva, 
have caused a certain amount of ambiguity m their restricted application 
of vernacular names to the plants so employed. Dr. Moodeen Sheriff writes 
under Abutilon indicum—the Country Mallow of popular writers: — 
** The word kanght or kangdi is not only used incorrectly in some books 
as synonymous with the Arabic and Persian words khabbdsi , khitmi, 
todayt {the names of three different drugs), but is also confounded with the 
word kangoni or ‘ Coongnonie’ as it is generally written. The latter is 
one of the Dukhni synonyms of the seeds of Setaria italica J> ( Conf . 'with 
Dictionary Econ. Prod., I., 14—n)- Dr. Moodeen Sheriff recommends 
that when these words are used to denote Malva sylvestris var. mauritiana 
(the Bengal and Western India form of the species), the prefix vilayati 
(=:foreign) should be given, thus vildyati-hingdi. According to Moodeen 
Sheriff, therefore, Abutilon is the true kanghi of India, and the association 
of that name with Malva sylvestris would therefore be incorrect. This may 
be so, but it is more likely that kanghi has a generic and medicinal signi¬ 
fication, denoting the mucilaginous Malvaceae rather than any one species 
of Abutilon or Malva. At all events, the confusion that has arisen, is m the 
application of that name and its synonyms to closely allied plants which 
all possess the same or m arly the same properties. I he bald of Sanskrit 
vritcrs was a cooling preparation made, apparently, from the roots of various 
species of Sida. In the Pharmacopoeia of India the mucilaginous substi¬ 
tute recommended for mallow is made from Hibiscus esculentus. 1 his is 
described as a valuable emollient and demulcent, also diuretic. Of the same 
nature are the preparations, used by the people of India, made from Cor- 
chorus (see Vol. II , 540 and 543). 

Birdwood suggests that Malva sylvestris is probably the 
yepociTu (Malakhi) of Dioscorides, which was known to the Egyptians 

ft, uh or teen. But Alpinus figures and describes Corchorus as Melochia. 
Dymock, accepting the same rendering, remarks that " the Mahometans 
probably’ derived their knowledge of its medicinal properties from the 
Greek-. Mauluna Nafi describes three varieties, vis. 
jst— A cultivated kind called Malokia. 

2nd— A large wild kind called Khitmf 
3rd—A small wild kind called Khubdii. 

The author of the Maknzan-ci-Adwiya pronounces the last mentioned 
10 be .the article now known as Kkubfoi. * 

Dymock adds that “all p r.s oi the plant are commended tn Muham¬ 
madan works on account of their mucilaginous and cooling properties, but 
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the fruit is considered to be most efficient. 5 ’ Irvine speaks of theSEEDS 
as generally employed, the dose being in infusion 5 ii to $ss. Honigberger 
remarks “ the seeds are used by the Hakims in cough, and ulceration 
of the bladder . 55 Commenting on the nature of the todari seeds of the 
bazars he says there are two kinds, the white (the seeds of Polyanthes tuber- 
osa) and the coloured (the seeds of Malva sylvestris). From the passage 
quoted above it will be seen that Moodeen Sheriff dissents from the opinion 
that Todari is a Persian synonym for Khubasi, and Dr. Dymock has deter¬ 
mined the Persian seeds imported at the present day into Bombay under the 
name Tonrdri to be those of Lepidium iberis. 

Ainslie says that “the Hindu doctors prescribe the expressed juice, 
internally, in" gonorrhoea, and give an infusion of the root as a drink 
in fevers. 55 From the fact, however, that Ainslie speaks of the plant, to which 
he refers, as being very common in South India, growing by road-sides and 
having yellow flowers, it seems probable that he refers to Abutilon and not to 
Malva. The leaves of Malva sylvestris are generally reported to be em¬ 
ployed in the preparation of an emollient cataplasm. Murray writes that 
the" plant is largely used by native drug-sellers in the formation of a de¬ 
coction which contains in addition to Malva, rose petals and sugar-candy. 
This is said to be prescribed in strangury. The mucilaginous property 
of the plant is found beneficial as an external application in irritation cf the 
skin, and a poultice of the leaves is sometimes employed in fomentation, 
very much after the same manner as Marsh Mallow is used on the Con¬ 
tinent of Europe. 

Trade.—The fruit is imported from Persia into Bombay under the | 
name Khubasi: it is worth about 4 annas per pound ( Dymock ) Irvine 

(Mat Med. Pat?ia) says that in his time it sold at 5 annas a pound. 

Food.—Was eaten by the Romans as a vegetable, and where it occurs 
in India it is also eaten by the people like most other species of Malva. 

Malva verticillata, L .; FI. Br. Ind. y /., J20; Wight , Ic. y t. Q50. 

Syn. M. NEILG1IKRRENSIS, Wight.; M., ALCHHMILLiEFOUA, Wa\l. 

Vern.— Laffa, Assam. 

References.— N.-W.P. Gazetteer, X., 3o6 ; Proceedings of the Rev. 
Agri. Dept , Agri. File No. 6, Serial No. 28 of iS8$ (condition of the 
People of Assam). 

Habitat. —An erect annual, or perennial herb, in the temperate Hima¬ 
laya (ascending from 6,000 to 12,000 feet', from Assam and S’kkitn to | 
Kumaon and Lahoul. It is found in the cornfields of the Nilghiris, Dis- j 
tributed through Europe, Abyssinia, Egypt, Amo^rland, and China. 

Food.—This herb is grown in patches on homestead land in Assam, 1 
where it is a very general custom among the natives to boil the leaves and ! 
tender shoots, and eat them as spinach with rice. 

Manalu Oil of Kanard is said to be used for lamps. The plant which 1 
vie-lds this oil is not known. 


Mandioca or Manioc Meal, see Manihot Giaziovii, Man., p. i- 7< 
MANDRAGORA, Juss.; Gen. PIIf, t yoo. 

Mandragora microcarpa, Bert., Sot.anaceje. 

The Officinal Mandrake. 


Vern.— Luckmuna, luckmunir, lufah, Hind.; Yebrui Reno • 

T«m. j Loo/akat, Malay , thtrung, 

( r °0'), lufah, (plant), liitiih-ul-shitan (fruit), Arab. ; Yabrnca ti’irai,, 
I I he above vernacular names are given on (he Authority t 

^ S ,6a - ( ’> > also Irvine's .»/«, 
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heat, a property which is largely taken advantage of in the arts. It is also 
used in the manufacture of chlorine and calcium chloride. 

Of late years the ores of manganese have been extensively utilized in the 
manufacture of iron and of steel, by the Bessemer process, the latter espe¬ 
cially. Manganese in the metallic state is said to deprive iron of its magne¬ 
tism. Lately a process of application, of this principle has been invented in 
England, by means of which the metal in the proportion of 27 per cent, is 
mixed with the steel used for ship-building ; and it is contended that this 
mixture deprives the steel of its magnetic influence on the ship’s compasses. 

MANGIFERA, Linn.; Gen . PL , I., 420. 

A genus of trees which belongs to the Natural Order Anacardiace/E and 
comprises some 30 species, which are found in tropical Asia, chiefly in the 
Malay Peninsula. 

Mangifera fcetida, Lour. ; II. Br . Ind., II ., 18 ; Anacardiacejb. 

Syn.—M. Horsfieldii and M. fcetida, Miq. 

Vern.— La-m6te , Burm.; Bachang, Malay. 

References.— Kura, Fur. FI. Burm., /., 305 ; Miq., FI. Ind . Bat., I., Pt. 2, 
632 ; Mason, Burma and Its People, 448, 774. 

Habitat.—A large tree, native of Malacca, Penang, and Singapore (cul¬ 
tivated in Southern Tenasserim) and distributed throughout the Malay 
Peninsula. 

pood. — Produces pink or dark red flowers, and a coarse-flavoured fruit 
which is eaten bv the natives, and for which the tree is cultivated. Mason 
says: “This is a large Mango cultivated at Mergui, and is quite a favourite 
with the Natives. It has an odour resembling the dorian, and like that has 
been introduced from the Straits.” Rumphius states that the fruit when 
eaten excites “cold exanthemata and fevers,” and that it ought never to 
be used except when very mature. 

M. indica, Linn.; FI. Br. Ind., II., rj. 

The Mango Tree. 

Syn.—M. domestica, Gcrrtn. 

Vern. — Am, amb, amchur (unripe fruit), am-ki-guthlx (seeds). Hind.; Am, 
ambra, Beng. ; Uli, Kol.; VI, San sal ; Jegachu , bocho, Garo; Cha¬ 
ri urn, dm. As .-.am ; Am, Uuiya; Tsarat-pang, MaGU.j Ambc, KurkU; 
Ama, Baigas; Mnrka, Gond; Amb, dm, dnv. N.-YV. P.; Am, umb, 
mawash i, Pri.; Amb, ami, SlND ; Amba, Am, Ambechajhar, Dec. ; Ambo, 
aviba, am, .'mb, Bomh.j Amba, Mar.; Ambo, Gu umb , dnv, 
Bundelkhand; Mad, mangas, mam-marum, 1 am. ; hlamdvi, mdmadi , 
mdmtd, mdinidi, makandamu, guggu-mamidi, tiyya mdmidi, racha 
nwmidi, vtdvi , mamadichitu, hya mo midi, Iel.; Mavina, mdvu , an:ha, 
Kan.; Mava, mnmpalam, mdnna. Malay.; Thayet, Burm.; Mahan- 
damn, etamba (wild), amba (cultivated). Sing. ; Amra, chutu (the juicy), 
madha-ddt (messenger of spring). Sans.; Amba, naghyak, Pf RS. 

References.— Roxh., FL Ind., Ed. C.B.C., 21S; Brandi:,, For. Fl. y 12$; 
Kura, For. p‘l. Burnt., a 04; Beddomc, FI. Syh., t., 162; Gamble, Man. 
Timb., 107 : Dala. & Gibs., Bomb. FL. St ; Stewart, Pb. PI ., 45 ,* DC. 
Origin Cult . PI., 200; Rhecdc, Hort. Mai., IV., t., 1, 2; Elliot, FL, 
And hr., so, 64, no, i id, 162. iS 3 ; Mason, Burma audits P, oblc, 447, 
774; V. C. Dutt. Mat. Med Hind., 1 ; Dymoclc, Mat. Mrd. IV. Ind., 
2nd ed., 196 ; Pharmacographia Indica, 1 , 38 1 ; S. Arjun, Bomb. 
Drugs, 32 ; Murray. PI. and Drugs, Sind , 87 ; Year Book Pharm., 1880, 
S06; Irvin \ Mat. Med. Patna, 120 ; Butler, Med. Top. Oudh and Sul - 
t :npore, 4: Macleod, Med. Top Bishnath , J6 ; Buchanan, Statistics of 
Dinagrpore, p ;y y , Bad'n Powell. Pb. Fr., 338 , 3 o 7 i Atkinson, Him. 
Did *7'i. 741 ; E’- • Prod., N.- W. Provs.. Pt. V.. S 7 ; Lisboa, V. Pl. Bomb., 
55 , 2 r 7, 59, 279. . > 4, 2S9, 291 ; Bird-wood, Bomb. Pr., 18, 146, 219 , 

2^/ • Foyle, III. Him. Bot., 53 , 2^7 ; Atkinson, Gums and Gum-resins, 
/., 7/ McCann, Dyes and 2 'ans, Bcng , 85* J 39 > 1 44 » l6(/ , 165, 168; Buck, 
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n. ( „ nnf i Tans N.-W. P.y 83; Liotard, Dyes, 33 . tt2 , App. VIII.; Pep. 
Hort . Gar.y Lucknow, March 1884, 2; 1885, 4; Rep. B»t. Gar. Ganesh 
Khind, Poona, 1682, 4; ^85, 4 i ^85, a ; Watson , Rep. , 4, 20, 33* 4 \ . 5° ; 
V/ardle Rep. Dyes and Tans , Ind., 41, 43 ; Ayeen Akben {Gladwin’s), 
Trims ’I 5 ■< • II.. ?, 41. 43 ; Blochmann’s , 67 ; IKz//acc, TWia 7n 7<5\?7, 
ojj . iw/M, adj ; Xlro Off* Guide to the Mus. of Ed. Pot , 36 ; Krw 

Off. Guide to Bot. Gardens and Arboretum, 44, 7 r ; hew bulletin, 1S89, 


£S, si.' 6^67, <W; /K., ;04, '49, ' 79 ; W. {Pro ) 60; VII, ,04; Pro 45, 
166: VIII., 222-, Journals, I., ^2-273 j U.._Selc., 373 ; III., Pro.. 1S2 ; 
71/ cv 9 /r. St'lec.. bo, 141; Pro., Art.; VI., 44* Pel., 107; Pro., T07, 
108 ’• V/7 7/• 5W., 5<;; Pro., Sr ; F 777 ., St?/., 136, i 38 , 165, 17S ; 7 A ., Sel., 
stxtilPr^ws-y XI., Pro 48; XIII., Sel., 59* 6*, 6 r, 63; New 
series: — I., Sel., 59, Pro., 37 ; 71 Pro., ' 3 * J 43 F*» 74 * r ^ f> 

142 Pro., 2; VII., 325-327,Pro., ( iS 83 ), 124, Kf , 137 , 148 -, VIII., 260-277, 
292-305. Pro., 42, 43 ; Gazetteers Bombay, II., 39 * 3 55 ; IV., 23. ^4* V. 

__ , 1 /T ... J/rr VO Jr, 'n. IT-. VII1.. OA-QK i XI.. c3 : XIII. 


merit ReportsPanjab, Guardi Dist., i 3 j ; Karnai Dist., 16;Hoski dr- 
pur Dist., 12; Sialkot Dist., n ; Simli Dist., xliv., App. II. H.; Aohai 
Dist., 30; Rohtdk Dist., 78; Delhi Dist., 27 ; Hazara Dist.. 94; N.*W. 
Provs., Shajehdnpur Dist., IX.; Allahabad Dist., 38; Central Provs., 
Upper Goddvery Dist., 38; Mundla Dist., 88; Chin drear a Dist., III.; 
Nimar Dist., 201 ; Port Blair, 18:0.71, 33 ; Hunter, Orissa, II., 5i App. 

158; App. IV., 179 i App. VI.; Aplin , Rep. Shan States, 1887-881 
ManualsBombay, Rev. Accts., p. 102; Madras , 7 nctiitiopoiV D:st.. 78; 
CuddaPah Dist., 56, 263 \ Indian Forester, I., 36 ' ; III-, 201, 2^7 J * * •> 
250; VI., 240, 298 , 321, 338 ; VIII., 402; IX., 21J; X., 31, 470, 543; 
XI., 18; XII.,73, 188; XXII., App., 27 ; XIII., 120; Indian Agriculturist, 
Augt. 14th, 1886; 15th June, and 10th Augt. 1889. 

Habitat .—X large, glabrous tree, found on the Tropical Himalaya, at 
altitudes of 1,000 to 3,000 feet, irom Kumaon to the Bhutan Hills, the 
Khrisia Mountains, Burma, Oudh, Lower Hills of Bchar, and in the 
Western Peninsula from Khandesh southwards. Cultivated as far west as 
Muscat, in all Eastern Asia, and general in the tropics. DeCandolle 
writes: “ It is impossible to doubt that it is a native of the south of Asia or 
of the Malay Archipelago, when we see the multitude of varieties cultivated 
in these countries, and the number of ancient common names.” 

History.— From its indigenous borne in India, which, according to De 
Candolle, was the region at the base of the Himalaya, especially* towards 
the east, and in Arracan, Pegu, and the Andaman islands, the cultivation 
of the fruit must have spread at an early age over the Indian Peninsula. 
According to Rumphius. it has been introduced into certain islands of the 
Asiatic Archipelago within the memory of ‘‘living men. ’ while in others it 
has existed from a remote date. 

There is no doubt that it has been known and cultivated all over the 
peninsula of India from a Very remote, epoch. It is closely connected with 
Sanskrit mythology and is mentioned in many of the old tales and folk lore 
. of the Hindus. Linschoten, in his Voyage to. the Hart Indies, mentions 
several varieties of mango, and his description indicates a very widespread 
cultivation at tha{ date. Abu! Fazl, in the Atn-t~Akbari written about the 
same time (300 years ago), describes a large number ot cultivated races 
and states that r ‘ Mangoes are tq be found everywhere in India, especially 
in Bengal, Gujral, Mahva, Ivhandesh, and the Deccan,” localities all 
famous for the fruit at the present day. Talking of Behar he notices an 
interesting race, produced ov cultivatipn (which also exists At the present 
. day), “ not so high as the ordinary' stature of A man, and producing very 
delicious fruit.” 
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Cultivation—The editor is indebted for the following- account of the 
t 6f r “°' " u!tivate ^ ^d of the methods purfued“ lowing 

them, to Mr. Maries of Oarbhangah, an expert on the subject: - ° 

,t a Jl T "iT J he cu J llvatcd "tangoes of India have arrived at a great 
f, tf * perfection and consist of very numerous races, although these are 
Maldas most P e °P le > cxce pt as Bombays, Lungrahs (Lengras), and 

B-ivelt °f w S T f SOrtS SOld | ln ', he ba , z . Ar f urider thes e three names, have 

,dea tbat there are only three kinds of mangoes fit to eat. These 
three names really represent three distinct strains of cultivated fruits It is 
interesting to note the changes that have taken place in these fruits. The 
torm or shape has continued almost the same as that of the wild varieties 
but the flavour has developed from “tow and turpentine” to somethin? 
too exquisite to express in words, each good variety having a flavour o°f 
its own. On examining, for example, the outline of the Kangra varieties 
one notices the true shape of the Bombay “ afooz," one of the finest man- 
fnT f u Tirhootmangoes, one sees a great similarity to a sort 
called Kishunbogn. I have seen two types of wild mangoes; one very 
variable from Kangra, and one from Sikkim, but these may be viewed as 
manifesting the two great shapes of cultivated mangoes 

. tTTVVJ* »****?—: The latter wild sort is evidently the progeni¬ 
tor of the .Mai da cultivated varieties ; the Kangra form migl t naturally be 
viewed as the ancestor of the Western Indian sorts, but these two wild 
varieties almost unaltered have been met with under cultivation in Tirhoot 
and they produce all the different families of cultivated mangoes as the 
result of accidental or artificial selection. Till recently mangoes were 
always planted from seedlings, an d even now this is frequently the case. 
\\ hen the trees fruited, the good sweet ones were allowed to grow while 
the sour and worthless were cut down and used as firewood. In this wav 
selection took place and is going on at the present time in Tirhoot and Nor¬ 
thern Bengal, and I suppose in other districts. The intercrossing of the 
flowers of the primary races has produced innumerable subvarfeties of 
fruit of all sorts, sizes, and quality, only the best of which have been 
grown and propagated to any extent. 

Propagation Mangoes are propagated by inarching, that is grafting 
b> approach. They can be grafted in other wavs, but inarching ,v the 
simplest. They can be also grown from seeds. 'In fact if only the finest 
and best sorts be selected, the chances are that 50 per cent' will be as 
good as the fruit sown, a few better and the rest worse. I should advise 
planting seedling mangoes, where grafts are difficult to obtain, taking 
for the seed only such forts as Afoos Puary, Kishenb.gh , Durbhitneah 
Bombay Fuzlcc and good forms; and then only fiofn well-formed, quite 
rip-fruits. I he season of ripening too might be prolonged if such kirds 
as RhortBudaya , Mohur Trakoor , and other Bad ay a sorts were used for 
seed. I Ins was done on rather a large scale in Durbhungah A good 
mango seed should never be thrown away; always plant it if possible, 
r i°a Mango trees grow everywhere in the plains 

of India J he home of the tree in the Himalaya is from 1,000 to 2,000 feet. 
It seems to grow as, well in a swamp as on a bund, bui the best fruits 
and finest trees in the plains are always produced on trees grown on 
raised ground. 1 he soil does not seem to interfere much with the tree 
In Bengal, it grows equally well in a rich deep river deposit, in clayey 
or in sandy soil In Gwalior we have fine trees in kankar, with enor¬ 
mous crops of fruit I he best place to plant mangoes is on a raised, 
well dramed piece of land with a good depth of soil. When the trees 
are young, the land between them should be well cultivated every year, 
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and round the young trees the ground should be dug up and stirred fre¬ 
quently. When the trees are about 13 feet high, the ground for a space 
of 10 or 12 feet all round should be dug up in January or February and 
manure well mixed with the soil. In Bengal, where irrigation is not 
generally necessary, this manuring would be best done after the fruit has 
been gathered. In Central India I do it in February. Where man^o 
trees are irrigated, as they are in Gwalior, Allahabad, and other similar 
localities, no water should be given after the rains to fruiting trees : allow 
the plants to dry up and get well ripened. If this be done, a crop of truit 
every year will be the result. ^ Our trees are about 20 feet hit*h. We do 
not irrigate after the rains. We dig up and manure the ground around 
the trees in February, and when the fruit is set we water from a well,! 
every 8 or 10 days, till it becomes ripe, and the rains begin. This treat¬ 
ment has been carried on for two years ; we had a good crop last year; 
this season we have an enormous one. If iirigation is carried on all the 
year rrund, the flowering season is brought on prematurely, the flowers 
are deformed, and become large masses of leafy flowers that hang on 
the trees for months and produce no Iruit. 

Planting .—The best time to plant mangoes is in the rains—July. The 
native method of growing plantain trees round them is verv good but 
instead of planting one or two for " luck, ” I grow four or five Ibr shade 
and protection, taking them out when the mango tree is strong enough 
to stand the climate. In laying out a plantation the trees should be put at 
least 30 feet apart. The holes for planting should be prepared six months 
beforehand, dug up well, ana a little very old manure mixed with the 
soil. 

Cultivated Races. —Of cultivated sorts of mangoes I have collected 
upwards of 500, and from these have selected loo good ones. Mangoes 
maybe obtained to fruit in succession, from May till November Thus 
the Bombay/l/W* fruits m May. The Kuabogh of Tirhoot also does so 
while the BucUvas and Kailkess fruit in September to November in 
1 irhoot and Malda. In 1885, in Durhhungah, I had mangoes every day 
for five months. In that year a list of fruits was selected and grafts’ were 
made of all. Ihese were grown in model plantations. One plantation of 
about 125 trees was selected from stock derived from the Madras Horti¬ 
cultural Society, Calcutta Nursery men, Chanchal estate, Malda,and Bom¬ 
bay : the sorts planted were as follows 

man £°e, Goa, Mulgova, Komaine, Ameercola, Dil- 
pusund, Wallajah pusund, Office pusund. 

/I/oWfl.—Fuzlee bewaj Bura jalli bund, Chota jalli bund, Latcuspu, 
Mohunbogh, Lumba budaya, Dilshoj. 

D’t 1 bhungah.— Kuabogh, Durbhungah-Hombay, Gopalbogh, Kakoria 
f cucumber-mango), Gobinpoor-ka-Sindnria, Khupurwa (camphor). The 
melon mango, peculiar to th • district, is known as Naroi-ka-kerbuza 
Mohidinugger kerbuza. Dhoola walla kerbuza also Nursinghbo-h Maha- 
raj pusund, Derruna, Kishenbogh, Gowrays, Bhoopolie, Kurrelna, after 
the fruit Kurela ancGmany others. ^ 

Bombay*— Pieary, Afooz, Salem favourite.—In laying out a plantation 
of mangoes the trees should hi so arranged that the season of ripening 
comes in order : the early mangoes planted to the east, medium manr«£ 
in the middle, late magoes, west. In the large Durbhungah plantation of 
about 65 acres, there are three sections arranged as above. 

The following descriptive list of good sorts of mangoes mav be found 
useful; it is referred to five sections :— 

I. Afooe .—This is the celebrated Bombay mango, a lovely orange colour, 
with reddish tfesh. It is really not a Bombay fruit at all, but probably 

M. 159 


CULTIVA¬ 

TION. 


Planting 

153 


Races. 

154 


Kadras, 

155 

Malda. 

X 56 

Durbhungah. 

157 


Bombay. 

158 


Afoot. 

159 















indica. 


Dictionary of the Economic 


Cultivated races 



CULTIVA¬ 

TION. 


Races. 


Kuabosh. 

160 


• Durbhungah- 
Bombay. 

161 

Safada. 

162 

Gopalbogh. 

163 

Kakoria. 

164 


Kurrelna. 

165 

Banka. 

166 

Aracereola. 

167 

DUpusund. 

168 

Durma. 

169 


Kishenbogh. 

170 


Leprua, 

171 

Shah pusund. j 

172 ' 

Gowraya. | 

173 ; 


came originally from Salem. Absurd prices are often paid for this fruit, as 
much as R60 per 100 being given by dealers. Like most mangoes this 
should never be eaten fresh, but should be gathered ripe from the tree 
and laid upon a shelf for a few days to fully mature. Weight, 8 to 12 ozs. 

Kuubogk.— A Tirhoot mango, of which the quality is as good as the 
finest Afooz. It is a small green fruit and ripens early. The name signifies 
* crow's food.’ Itjweighs about 4 ozs. Season May/ 

Durbhungah-Bombay .— This is the Bombay of the up-country gardens 
and about the best known mango. A very old plantation exists at Norgona, 
Durbhungah, and another called the Lakh Bagh, near Somaspur, had' 
once upon a time a lakh of trees, said to be of this kind. Season May, June. 

Safada .— A whitish variety of the above, better in quality I think. 
Season .May, June. 

Gopalbogh.—A Malda sort. This is the celebrated Malda kind said 
to be equal to the Afooz. It hangs till late in June, and is a superior fruit. 
It is very like Durbhungah-Bombay but smaller. Weight, 6 ozs. 

Kakoria {cucumber-plant uiu). — Very like a cucumber, often 7 to 10 inches 
long by 2.^ inches wide; a most luscious, refreshing fruit ; weighs from 
10 ozs. to lib. It is a plentiful variety in Tirlioot, but is seldom gathered in 
good condition, and is often sour. When gathered ripe from the tree, and 
kept for a couple of days, it is a perfect fruit. 

Kurrelna. — Named after Kurela (Momordica). This is a variety of the 
cucumber mango, smaller and covered over with greenish warts like a 
Kurela fruit. It weighs 8 to 12 ozs. Season July. 

Banka that is, ‘twisted/ This is a large green fruit totally unlike any 
mango I know. It is twisted, weighs life and has a strong flavour; it is a 
very rare sort. Season July. 

Ameercola .—Madras fruit; weighs 10 ozs., has a rough skin like an 
orange, a very peculiar shape, and very distinct. Season July. 

DUpusund . — Several fruits bear this name, and the one 1 received from 
Madras is like the Durbhungah chupki (flat) or clmpra. It is a desirable 
fruit and very good looking. Season July. 

Burma or Derrima , from Lawanie Tirhoot. The true sort is one of the 
finest of mangoes. It varies in size from 8 ozs. to ilb. and Is a round 
yellowish fruit of most exquisite vanilla-like flavour; the flesh is rather hard, 
but melts in the mouth. There is another variety of this, a red fruit, which 
at first sight might be mistaken for a Blenhiem orange apple. Season June 
and July. 1 , 

Kishenbogh Durbhungah —A celebrated fruit, which, since the railway 
has been opened, is sold with Gowraya Malda by thousands in the Calcutta 
markets. It is a round fat mango, of first rate quality. Season July 0 

Kishenbogh .—This fruit often hangs on the tree till the seed germinates 
inside. I have had several examples of this, in which the young plant has 
grown completely out of the fruit. The flesh of the mango in these cases 
had become quite hard, and tasted like a carrot. 

Lerrua or Le^rna—iSxova Laddu , a sweetmeat). This is the most 
beautiful of all mangoes, the mixture of orange red and green, in stripes and 
blotches, resemble? the colouring of a ripe apple. Season July. 

Shah pusum —(generally called Malda). A fine large, .irregular shaped 
fruit of fair quality, largely grown as it is hardy and a good cropper; some 
of the fruits weigh 2 lb. Season June and July. 

Gowraya Malda. —A Tirhoot mango, also called '* Safada Malda M and 
“ Tikari. 99 A good specimen of this is one of the finest mangoes in India. 

It cannot be mistaken, as it is the type of the large class of raised stoned 
mangoes. It has an aroma and flavour distinct from those of any fruit 
I know. The skin is as thin as writing paper, and the stone so tender 
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that when cut, the knife often goes through it. There are many forms of 
this race ; the best 1 have named after Mr. Buckley, as Buckley s Gowraya 

Malda . . , . . . , 

KutnukhL —'The skin of this is rough and leathery ; it is a very irregular 
shaped round fruit, often with the pistil scar or “ Nak 55 developed in a 
most curious way ; a fine flavoured and rare fruit. Season July. Weighs 
8 ozs. 

Buhpali .—A small ovoid mango, often perfectly crimson, verm illion, 
and yellow in colour, perhaps the best of all mangoes. I have obtained it 
from several places in Tirhoot, but always of the same fine quality. Season 
July. Weighs 6 ozs. 

Inertia —(meaning spontaneous). This is the largest mango, some speci¬ 
mens attaining a weight of 4lb. It is of good flavour, but is a rare lruit. 
Season July and August. It came up from seed in a native gentleman’s 
garden ‘in Durbhungah and only one tree was supposed to exist. 

Nursinghbogh —A blue mango weighing i .Tb. It can be readily distin¬ 
guished by^ its leaf which frequently is as much as 18 inches long. Season 
July and August. A good fruit. 

Mahataj pusund — h Tirhoot fruit of fine quality though common and 
well known. Weight 6 ozs. Season July. 

II. Kerbuza m ingoes .—We come now to a distinct class of mangoes 
called in Tirhoot kerbuzas or melons, from the musk scent they possess. 
There are three good kinds, all of which are of fine quality and ripen late in 
July, Naroika kcrbnza, Mohedenugger kerbuza i and Dhoola walla kerbusa y 
all three shou’d be in every collection. 

III. Budayas .—The above mangoes are generally all over by the end of 
July, but sometimes hang till August. The class of mangoes called 
Budayas and Maldas (true) have all peculiar shaped fruits, and seldom 
ripen before the middle of July, and with care and protection will keep till 
October. These fruits may be seen hanging on the tree in October protect¬ 
ed by little Bamboo baskets from wasps, birds, ike. In 1885, I had some 
frails gathered fresh from the tree in excellent condition on the 30th October. 

Khan Budaya— Ripens first. Season July-August. Weighs 8 ozs. 

Terha Kellua—i The crooked plantain 1. Always a long, ugly fruit, with 
the stalk on one ride, hence the name. Weighs 1 to 1 Jib. It comes from 
Chanchal in Malda. 

Fuele : Bcwa —The large mango one sees in. Calcutta, weighing t to ! 
2 t j, very common in the bazar there in August; these fruits sometimes fetch 
as much as 1 rupee each. 

jfiilli bund (seed in a net), because after the skin has been taken off, 
the flesh appears to be in a yellow thread net;'this is from Malda, ar.d is 
an excellent fruit. Season August and September. Weighs 1 to 

Durbhungah Budaya —or sotiria budaya —a very' first class mango, 
flattish and good looking; it has no fibre, a very thin skin, and a small 
thin stone ; ripens August. Weighs 10 ozs. to ift>. 

Nukhna Luitgra .—So named because the pistil scar develops into a 
prominent nose-like projection. This is a Durbhungah mango and is a 
very good s rt. Season, August and September. 

Mohnnbogh- From Malda and Monghyr, a very large, round, irregular 
shaped frui', 1 Jfc weight, of fair flavour. \ 

Mohur Thartoor.—One of the latest and best mangoes, very' ugly, and 
very irregularly shaped. They hang on the tree till October; weight 
I to . 

Tars— The hatwe name of the Borassus palm. This mango is just 
like the fruit of palm of the same name ; it weighs 1 to 1 ? ; lb, is good eating 
and ripens in Sep? ember. 
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r (meaning twelve months). There are several varieties 

or the perpetually fruiting mango, none very good. They are grown more 
as curiosities than anything else. 

V. Luttea —The creeping mango. 

u J xs re ^ ] y not a creeping mango, but a decumbent variety, produced 
by grafting. There are several varieties of it. Mr. Chatterjee, the Calcutta 

cmIfi er>ma r’A aS - 0ne Y anet y that grows along the ground and bears 
small roundish fruits. Another is trained on a machan , and bears large 
fine-shaped fruits It is a true mango, and a cultivated sport. I have 
had samples of fruit of Luttee am from Tirhoot, and thev prove to be 
Sha'i pusund and “ D/ioula walla kerbuza” I am informed these two 
tre^s were originally staked and trained down to the ground, and bore 
fruit in this way. After a considerable space was thus covered, even¬ 
tually the training ceased, and the trees at once grew up and formed 
straight stems. 

[ This form has probably given rise to the accounts of creeping and 
vine-like mangoes mentioned in the Ain-i-Akbari, by Wallace in his 
India in iS^,” and by other writers. Conf. with Willughbeta edulis 
under India-rubber, Vol. IV., 363. —£</.] 

Gum.— The bark yields a gum, which, according to Atkinson, is fre¬ 
quently sold m the bazars as gum arabic. 

Dye, Tan, and Mordant.— The bark and leaves yield a yellow dye which 
is not much used. In Monghyr, the bark is employed with that of Bassia 
latifoha, Punica granatum, and Bauhinia variegata for dyeing yellow, and in 
I^ohardaga it is used in combination with the barks of several other trees in 
obtaining a permanent black. The Magistrate of Chittagong states that 
in his district “the juice of the bark obtained by simple beating and mixed 
with lime yields a fleeting green dye.” The Forest Officer, Palanpur, 
Bombay, recently sent to the Editor a piece of coiton cloth dyed a bright 
rose-pink with mango bark, turmeric and lime — perhaps one of the best 
colours in the admirable collection of Palanpur dyes kindly furnished 
by that gentleman. Samples of the bark were sent by Government among 
other dye stuffs to Mr. Wardfe for examination. It yielded, by his pro¬ 
cesses, a series of very beautiful, though generally light and more or less 
yellow, shades of brown, slate, and drab, when used with cotton, silk, and 
wool. The pulp of the fruit, also experimented with by him, produced 
yellowish drab or grey shades, which were little affected by the different 
processes employed for silk or cotton. 

The bark is employed for tanning in the Dacca district and Bankurajthe 
leaves are similarly employed by the poorer classes in Oudb. The dry 
unripe fruit is largely used as a mordant specially in dyeing with safflower. 

Oil.— Dr. Cooke states that the seeds contain a large percentage of 
oil, but no information apparently exists, either as to the method of prepar¬ 
ing it. or as to its uses. 

Medicine.— The fruit has long been considered a valuable medicine 
both by Hindu and Muhammadan physicians, and has formed the subject 
of many articles by writers on the Materia Mcdicaof the East Thus, in the 
BhavaprakiisdyB. consection made of the juice of the ripe fruit, sugar, and 
aromatics is recommended as a restorative tonic It is, however, unneces¬ 
sary to enter into a detailed account of the minions of older writers on what 
is after all an unimportant drug. Th j following extract from the recently 

f published Puarmacograbhia Indica , together with the somewhat numerous 
ist of Special Opinions below, may, therefore, suffice to indicate the prin¬ 
cipal medicinal properties supposed to be possessed by the fruit :— 

41 Shortly, we may say that the ripe fruit is comidered to be invigorating 
and refreshing, fattening, and slightly laxative and diuretic; but the rina 

M. 195 












WNisr/fy 



Products of India . 


§L 


The Mango as a Medicine. 


(G. Watt.) MANGIFERA 

1 lndica. 


and fibre, as. well as the unripe fruit, to be astringent and acid. The 
latter when pickled is much used on account of its stomachic and appetis¬ 
ing qualities. Unripe mangoes peeled and cut from the stone and dried in 
the sun form the well-known Amchur or Ambnsi {Amrapesi , Sans.), so 
largely used in India as an article of diet; as its acidity is chiefly due to 
the presence of citric acid, it is a valuable antiscorbutic; : .t is also called 
Am-ki-chhitta and Am-khush\ The blossom, kernel, and bark are con¬ 
sidered tobe cold, dry, and astringent, and are used in diarrhoea, &c., &c. 
The smoke of the burning leaves is supposed to have a curative effect in 
some affections of the throat. According to the author of the Makhean, 
the Hindus make a confection of the baked pulp of the unripe fruit mixed 
with sugar, which in time of plague or cholera they take internally and rub 
all over the body; it is also stated in the same work that the midribs of 
the leaves calcined are used to remove warts on the eyelids. Mangoes 
appear to have been known to the Arabs from an early date as a picTkle; 
they were doubtless carried to Arabian ports by Indian mariners. Ibn 
Batuta, who visited India A.D. 1332, notices their use for this purpose, 
the powdered seed has be.n recommended by Dr. Kirkpatrick as an 
anthelmintic (for lumbrici) in dose- of 20 to 30 grains, and also as an as¬ 
tringent in bleeding piles and menorrhagia. {Phar. qf India . 59).” It 
may be here noted that this property of the seed is described bv Palu- 
danus in his Notes on Linschotan’s Travels. He writes : “ Being faw it is 
bitter of taste and is therefore good against worms, and looseness of the 
belly; against worms when it is eaten raw, and against looseness of the 
belly when it is roasted.*' “ From the fruit just before ripening, a gummy 
re f. ,nous substance exudes, which has the odour and consistence of 
turpentine, and from the bark a gum is obtained which is pattly soluble 
in cold water. Ainslie says that the gum-resin mixed with lfme-iuice 
or oil is used in scabies and cutaneous affections. The juice of the ripe 
Inr m the Sl J n S ° as to form thin Clkes or Amaut, Hind. ; 

bmic ^ Mnnl^ S'NS.) is used as a relish and antiscorl 

t #»,* c . n S° j? a {* k anc * fruit have been lately introduced by Dr, Linguist 
nrlmpT 1 ’! ? f ? uro P ean Physicians {Practitioner , 1882,220) ; be re¬ 
commends it for its extraordinary action in cases of haemorrhage from 
the uterus, lungs, or intestines. The fluid extract of the bark or rind may 
be given in the following manner :-Ext. FI. Mangil. Ind., 10 grains 5 
water, 120 grams. Dose - One teaspoonful every hour or two, or the juice 
ot the fresh bark may be administered with white of egg or mucilage 
and a In tie opium.” 6 

In addition, it may be stated Hint in the Panjab and Sind a gruel made 
of the kernels is administered incases of obstinate diarrhcca and bieedine 
piles, and that the seeds are also considered useful in asthma. 

Chemical Composition.— The following is extracted from the Phar- 
macographia Indxca :— 

“ Professor Lyon (i 8$2) examined the dried unripe peeled fruit, and 
found it to contain water 2ogS, watery extract 61*40. cellulose 4*77 
insoluble ash 1*43, solub.eash rqi., alkalinity of soluble ash as potash \ii > 
tartaric acid, with a trace of citric acid 7 04, remaining free acid as malic 
ac,< L! 2 total free acid per 100 parts air dry substance 24-03. 

I he orange colouring matter of the ripe mango is a chlorophyll pro- 
duct, readily soluble in ether, bisulphide^ of carbon and benzol, but less 
readily soluble in alcohol. It yield*5 with these solvents deep orange- 
coloured solutions which arc bleached by solution of chlorinated soda, and 
turned green bv hydrochloric or sulphuric acids, the orange colour being 
again restored by an alkali. 0 
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i lie bark and seeds contain a tannin. Fifty grams of the powdered 
seed exhausted with alcohol, 90 per cent., filtered, the alcohol evaporated 
off on the water bath, and the residue dried over sulphuric acid, left an 
extract weighing 3-16 grams. Of this extract 3 gram was of a resinous 
nature, and insoluble in water. The portion soluble in water, equivalent 
a 7 2 per cent, of the seed, gave the usual reactions of a tannin. The 
aqueous solution of the tannin was precipitated with gelatine, filtered, and 
the filtrate shaken two or three times with ether. No appreciable residue 
was obtained by the evaporation of this ethereal extract showing the 
absence of gallic acid. (J. G. Prebble ).” S 

Special Opinions. §“ 1 he smoke >f the burning leaves is supposed 
to liave a preventive effect in hiccough ” (Civil Surgeon J. Anderson,W.B., 
Btjnor, North-Western Provinces). “The unripe fruit roasted, dissolved 
in water and made into sherbet with sugar is freely taken by the natives 
to pretent sunstroke, the pulp is also rubbed over the body for the same 
PF u P° Se , [Assistant Surgeon N. R. Banerjee, Etaviahl. “The kernel 
of the seed is used tor dysentery ” (, Surgeon-Major P. N. Atookerjee, 12nd 

1 h, f' ,n,r y> Cut/ark, Orissa). “ The powder of the 
driel kernel is useful in diarrhoea and chronic dysentery, as an astringent'’ 
*’’g**»/reMSing, Sahara n pur) “Unripe mangoes toasted 
and made into sherbet form a reputed remedy for heat apoplexy” {Assist. 

Z tdTft?; if' “ I was lately told by a very intelligent 

patient that he t.ad found the mango decidedly anthelmintic " {Surgeon 

hml t’ i C' 0o i" ca 'f.‘" d >- “ Amchur «^ very best antfscor- 
butic that I know. 1 have found it stamps out scurvy when lime juice and 
all other available remedies had been tried in vain” (Brigade Suraeon 
C. Joy at M D ..Poona) “ The dried kernel of the ripe fruit" is used as an 
astringent in diarrhoea” (Civil Surg-nn R. Gray. Lahore) “The 

Zs DM? 33 baH f dysentery” fcMl Surgeon G. C. 

tit Jfc!n a ■ P f n D h ) , Hour made ran the kernel of ripe mango 

fn d fhe h N.wth e WrsWn d D Inl '- > c,l4 i atis ’ and caten bv men of low casfc, 
V, ,, ^.‘wth Western Provincis” (Surgeon A. C. Mukerii, Noa. 

\ ly . ■ 1 C kern ”- IS f c< ”’stant and unfailing remedv for diar/hcea and 

er > amnnvst the bill tribes of the Sourah Mahlias In my (ravels 
as Deputy Super,nte dent of Vaccine, 1 had frequent opporhm ii s of 
noting the effects of the drug. When theSourahs came down to the plains 
and remained for a week or mere, they were very subject to diarrhoea or 
dysentery, /hey then eagerly sought for the seeds and used half a kernel 
in the morning and half m the evening. This treatment they continued 

d°a r vV\ 0 t?a»«t < >’ l f M >S " ' ,h ? arked c,:ect and perfect cure resulted in five 
(lays at latest (Honorary Surgeon E. A. Morris, Tranquibqr). “1 have 

nfZm Z ,w aU u e elfect3 from ea,in " the ripe fruit or heard of 
| b fm;-,nf,:i h k h,S °, b] f ct: f true !t would not be safe to eat the fruit 
the mango season ff C1 .' ,fira13 P^valent. as it often is in India during 
e iten as^ood'hv the be ks *! n * s °* the seeds are sometimes masted and 
e ten . , food bv the poorer classes in limes of scarcity ” (Brirad-Surgeon 

bo,; or no V \l’ A lah li \ dh “ Th<; dr ' ed dowers, either in the fifrm of dewc- 
f S V' scful astri 'Vfent in looseness of the bowels, 
i nd . 5 n U •'«'•'•••<>« * Arjun Ravat, L. SI., 

feet iih lrn‘\ 'rr ^ 'c g '"‘' of the mango tree i, used for cracked 
1 t .. ith gnoJ effect f Surgeon-Aft/or J. Morih, Bjnga!o>e) ‘‘The 

sof t te r db > , mixed with waier a/d used by the 

nVMt r rvt l l pc r J n j a m suns'rolce and burning of the bodv. Amchu ; end 
scorbuii?s P The ITf™ ''"V^i^ued to pris mors in jails as anti- 
of sc arc it v ihn Is x t rc clr,,;cl stortd for medicinal use. In times 

)I scarcity the flour of dried kernels is used by the poor as an article of 
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diet 17 (Assistant Surgeon S. C. Shattercharji, Chanda, Central Provinces). 

« The kernel (powdered) with resin and kurchi is given in dysentery. 

I have seen several cases cured by this. Dose : equal quantities of each 
ingredient mixed and about 15 grains given twice or thrice a day to 
adults ” ( Assistant Surgeon IV. N. Bhattacharjee, Tirhoot State Rad- 
way, Somasti pore). “The kernels powdered when thoroughly dry are 
used as food in the North-West, being made into chap&tis, (Narain 
Misser, Kothe Bazar Dispensary, HoPaangabad , . Central Provinces). 

“ The unripe fruit cut and dried is a valuable antiscorbutic. It is now 
in use in Bengal jails” ( Surgeon R. L . Dutt , M.D., Pubna ). “ 1 he 

ripe fruit -is laxative. The kernel of the seed is used as an astringent 
in diarrhoea. This is one of the ingredients of Pogson’s Bael powder. 
The baked green fruit is made into a sherbet , and the pulp applied 
also externally in sunstrokes” ( Solly Chand Sen , Teacher of Medicine). 
“ If the small white kernel of the mango stone be steeped in a little 
water and reduced to the consistence of paste, it may be applied to any 
part of the skin which burns , and it will soon have a cooling effect 99 (Sur¬ 
geon W. Wilson, Bogra\ The unripe fruit is used by the natives in 
the form of sherbet as a refrigerant and diaphoretic. The juice is used 
in fissures of the feet and between the toes or fingers' {Civil Surgeon 
7. H. Th irnton, B.A , M.B., Monghyr). “ l he kernel of the stone has been 
frequently used in diarrhoea of children with success, in 1 to 3 grain doses ! 
alone or with dried bael” (Assistant Surgeon .V. L. Ghose , Bankipore). 

p 00( j.—The mango is a favourite fruit among both Natives and 
Europeans, and is very largely eaten throughout the country. In many 
parts of India, it serves as an important addition to the resources of a lar^c 
section of the native population who own the trees. Fine, luscious, fruits, 
weighing 41b each, were, a few years ago, produced on an old tree in the 
Kew Gardens, London. 

Besides being eaten as a ripe fruit, the mango is used as follows : — 

“ When green, the stone is extracted, the fruit cut into halves <or slices, 
and (a) put into curries; ( b) made into a pickle, with salt, mustard oil, 
chillies, and other ingredients; (c) made into preserves and jellies by being 1 
boiled and cooked in syrup; (it) boiled, strained, and with milk and sugar 
made into a custard known as mango-fool; (r) dried and made into the 
native* ambchurl used for adding acidity to certain curries ; tf, when very 
young cut into small pieces, mixed with a little salt, arid sliced chillies and 
milk added, it forms a * tasty * salad. 

** When ripe (a) it is made into curry which has a sweet acid, not tin- j 
pleasant, taste; (b) it is cut into small pieces and made info salad with | 
vinegar and chillies (the sour fruit is sometimes SO used) ; (< ) the juice is j 
squeezed out. spread on plates and allowed to dry ; this forms the thin j 
cakes known as <r >rJ'-s it ; (.!/ • L Liotard The KEknkls are eaten in times ‘ 

of famine, and b) the poorest classes in many parts of India they are boiled 
and eaten with greens. They are also ground into meal and mixed with 1 
various other ingredients to form the 1 <dish known as dm-khalai . When 
stutied with coriander, turmeric, and other spices, ami boiled in mustard oil, 1 
they are esteemed a great delicacy. 

Preserves, chatnies, and pickles arc made from the mangw fruit and I 
largely exported to England and elsewhere. Linschoten and Rumphius 
both describe a method of eatin.; the fruit now almost unknown in the! 
country, and probably intr duced by the Portugese r.$ suited to their tastes. 1 
The former trav llev writes : ,4 This is ye best and ye most profitable fruit in 1 
al India, for it yieldcth a great quantity for food ana sustenance of the conn- I 
try people, as olives do in Spaine and Portingale They are gathered when ! 
they are greene and conserved, and for the most part salted in pots, and 


MEDICINE. 


FOOD* 

Fruit. 


20*2 


Kernels. 

203 


M. 203 















Dictionary of the Economic 


The Mango Tree. 


FOOD. 


TIMBER 

204 


DOMESTIC 
& SACRED. 


Tree. 

205 


Twigs. 

206 

Flowers. 

207 


Leaves. 

20 $ 


com monlie used to be eaten with rice, sodden in pure water, the huske being 
whole, and so eaten with salt mangas, which is the continuall food of their 
slaves and common people, or else salt dried fish instead of mangas.” 

1 hese salted mangas are in cutting like the white Spanish olives, and al- 
mos'. of the same taste, but somewhat savorie, and not so bitter.” “ There 
are others that are salted and stuffed with small pieces of greene ginger, 
and garlike sodden; those they call Mangas Recheadas, or Machar.” 
Rumphius states that salted mangoes were also much, eaten in curries with 
fish. 

There seems to be little truth in the charge frequently brought against 
the mango, that it is a fruitful cause of boils/ The blue stain produced on 
the cutting knife results from the presence of gallic acid in the pulp, which 
likewise contains citric acid and gum. 

Structure of the Wood. —Grey, coarse-grained, soft, weight dilb per 
cubic foot. r 

. ^ used for planking, door and window frames, in Calcutta for pack¬ 

ing cases, and in^Behar for indigo boxes; canoes and Masula boats are 
also made of it (( gamble ). When employed for packing cases it should 
be previously well seasoned, otherwise the acid it contains is stated to 
corrode ihe lead lining. It is stated to be fairly durable, if not exposed to 
wet, but is liable to be worm eaten. Bareilly chairs are reported to be gene¬ 
rally made of mango wood. 

Domestic and Sacred.— The mango is held sacred by the Hindus and is 
inextricably connected with many of their mythological legends and folk¬ 
lore. The following extract from the Pharmcicographia indicates some of 
these ideas : — 

“The mango, in Sanskrit A?nm > ChtZta and Sahakata, is said to be a 
transformation of Prajdpati (lord of creatures), an epithet in the Veda ori¬ 
ginally applied to Savntn, Soma, T vashtri, Hiranga garbha, Indra and 
Agm, but afterwards the name of a separate god presiding over procrea¬ 
tion y\fanu 9 xu.. !2i) In more recent hymns and Brdhmanas Praia- 
patt is identified with the universe. 1 

“The tree provides one of the pancha-pnllava or aggregate of five 
sprigs used in Hmdu ceremonial, and its flowers arc used in Shiva wor 
ship on the Shivaralri. It is also a favourite of the Indian poets The 
flower is invoked in the sixth act of Sakuntala as one of the five arrows of 
Kamadeva. In the travels of the Buddhist pilgrims Fah-hian and Sung- 
yun (translated by Beal) a mango grove Amravana) is mentioned, which 
was presented by Amraddrika to Buddha in order that he might use it as a 
place of repose. This Ammdarika, a kind of Buddh-c Magdalen, was the 
daughter of the mango tree. In the Indian story of Surya Bai {see Cox 
Myth, of th° A nan Notions) the daughter of the sun is represented as 
persecuted by a sorceress, to escape from whom she became a golden 
Lotus. The king fell in love with the flower, which was then burnt bv the 
peeress. From its ashes grew a mango tree, and the king fell in love first 
with its tlovver, and then with its fruit; when ripe the fruit fell to the 
ground, and from it emerged the daughter of the sun (Surya Bai), who was 
recogmsed by the prince as his lost wife.” 

Lisboa further informs us that « In Smritisar Granth the twigs of the 
tree are ordered to be used as tooth-brushes, and its leaves as platters in 
pooch pullov % and for pouring libations ; and the (lower in the worship of 
Sinv (, n the day of Main Shiv yd ti in the month of Mdgh. The leaves a~e 

also employed in adorning mandcids and h- — 

ceremonies. The twigs and leaves are 1 
teeth, and the twigs as a substitute for pun. 
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Manglfera oppositifolia, Roxb. ; see Bouea burmanica, Griff . ; Vol. I., 

M. sylvatica, Roxb.; Fl. Br. Ind II., /j. 

Syn. — M. indics Wall., Cat. 8487, /. 

Vern. — 1< os ham, Hind. & Beng. ; Lakskmi am, Sylhet; Bun am, Assam ; 
Chuchi am, Nepal; Katur, Lepcha; Bagnul, Michi; Hseng neng 
thayet, sinmirthayet, Burm.; Kosamra, Sans. 

References.—/?*^, FI. Ind., Ed. C.B.C.,2 j 6; Voigt, Hort. Sub. Cal., 
272 ; Kura, For. Fl. Burm., I., 3 o 4 ; Gamble , Man. limb., 10 S ; Mason, 
Burma and Its People, 44S, 774 ; U. C. Dutt, Mot. Med. Hind., 3 os ; 
Indian Forester , IX., 28. . 

Habitat. — A large evergreen tree met with in tropical Nepal and the 
Sikkim Himdlaya, in Sylhet and the Khasia Mountains. According to 
Kurz, it is found also in the Andaman Islands and rarely in the tropical 
forests of the Martaban hills. 

Medicine.— The fruit is dried and kept for medicinal purposes {Roxb.). 

Food.— The fruit is eaten by the natives, though by no means so pala¬ 
table as even a bad domestic mango < Roxb.). The leaves are used in' Assam 
to feed the silkworm Cricula trifenstrata. 

Structure of the Wood —Grey, moderately hard. Weight 34 to 41 lb 
per cubic foot It has been recommended and tried for tea chests, but 
when used unseasoned, has been found to corrode the lead foil, thereby 
spoiling the tea. 



Mango, see preceding article on Mangifera. 

Mango Fish or Polynemus indicus, see Fish, Vol. III., 391. 

Mango ginger, see Curcuma Araada, Roxb.; Scitaminb.® ; Vol. II., 652. 
Mangosteeil, see Garcinia Mangostana, Linn.; Guttifer^ ; Vol., III. 

[470. 

Mangosteen Oil. Brindonia-tallow, or Kokum-butter ; see Gar- 

f cinia indica, Ch is. ; Guttifer.® ; Vol., III., ^66. 
Mangrove Bark, a valuable tanning material. The following are the 
chief barks known commercially by this name—arranged alphabetically : — 
Avicennia officinalis, Linn .; Vol. I., 360. (The White Mangrove.) 
Bruguiera gymnorhiza, Lamk .; Vol. I., 541. 

B. parvifolia, W. & A. 


Ceriops Candolleana, Arnotl ; Vol. II., 261. (The Black Mangrove.) 
C. Roxburghiana, Arnott; Vol. II., 261. 

Kaadellia Rheedii, W. bf A. ; Vol. IV., 565. 

Rhizophora mucronata. Lamk.; Vol. VI. (The True Mangrove.) 

MANIHOT, A Jans. ; Gen. PI ., III., 306. 

Manihot Glaziovii, ftlull. Arg.; Euphorrtace®. 

The Ceara Rubber Tree: or Scrap-rubber T$ee. 

Full information will be found regarding this tree, in Vol IV -m 
under India-rubber, to which article the reader is referred. * ** 37+1 


M. utiussima, 


OOIILJCI, r 'll. y Cl. ipr. in.z. 

Cassava, Tapioca, Manioc. 




rnAMUl, 

T 7 J AMPHA Manihot, Kuntk; also of Sir W. Hooker B it \r 
f06,03071, Vol. 56; Jatropha Manihot, ' BoU A/ 
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These two plants, by some botanists, are regarded as separate species; 
by others the latter is deemed a variety of the former, if not at most a cul¬ 
tivated race only. It differs from Mani'hot utilissima, chiefly in the fact that 
it is not acrid to the taste and is, in fact, devoid of the poisonous principle of 
that species ; hence it may be eaten fresh. On this account it is known as 
the sweet cassava, while the other form is the bitter cassava, which can only 
be eaten after having been specially prepared. But under each of these 
varieties, there are races or qualities of good and bad cassava which exhibit 
the effects of climate and soil, or indicate ancient cultivation. Thus, of 
Brazilian Tapioca, a writer in the Planters’ Gazette says : “ Now Rio tapioca 
is as much superior to the common flake tapioca as rice grown in Carolina 
is to rice grown in Moulmein or Arracan. Rio tapioca is also as much 
superior to the East India tapioca as Bermuda arrowroot is to potato 
starch.’ ’ 
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Vern .—Maravuli, Tam.; Marachini , Malay. ; Pulu pinan mvouk, Burm 
References. —Roxb., Hort. Beng., 69; Voigt, Hort. Sub. Cal' 158; Kure 
For. FI. Burnt., II., 202 \ Gamble , Man. Timb., 3 48 ; Dais. & Gibs.' 
Bomb. FI. Supp ., 77; DC ., Origin Cult. PL , 59; Grab , Cat. Bomb. PL, 
J83; Mason, Burma & Its People, 507 ; Bidie. Cat. Razu. Prod., Paris 
Exh., 92; Ain die. Mat. Ind., I., O'Shaughnessy , Bcnp. Dis- 

pens., 559 ; Moodeen Sheriff, Supp. Pharm. Ind., 17) Flack. & Iianb. 
Pharniacog., 250; Bent. & Trim., Med. PL, 2?5; Year Book Pharm., 
1873, 185; Atkinson, Peon. Prod N.- IV. P., Pt. V., 22-23 ; Drury , U. 
PL, 263; Lisboa , U. Pl. Bomb., 270; Firminf'cr, Man. Card, in Ind " 
124; Spons, Encychp., 1828 ; Smith, Die., c/ } : Treasury of Bot , 7 17’ 
Simvionds, Trop. Agri., 349-3 52; Rep. Bot. Gar Ganesh Khand, Poona. 
1882-83. S; Madras Admin. Man., II., 1 35 ; Nellore Man., 1 14 ; Admin. 
Report, Andaman Islands, rS8S-8t 5 , p. 5; ; Agri.-Hort. Soc. India 
(numerous papers & reports on Samples of Tapioca prepared, but the fol¬ 
lowing are the more important) : Trans. II. (1838), 21 6 : journals l Old 
Stf/s) YJ 1 " 2 f- 2 4 8 i [*' {Sel.) 77; XII., 175 • I (New Series) 184-191 ; 
VIII. (Proceedings 168' 5 ), Ixvxi.; Tropical Agriculturist I., (1881-82), 
853; IP, 189-191 ; V.. 126; VII, sor. 

Habitat —Reasoning on his usual triple lines. DeCandolle strongly sup¬ 
ports the opinion that the Manioc is a native of America. All the wild species 
known in ihe world (42 in number) are found in America. Ancient historic 
evidence points to Manioc having been cultivated in America prior to the 
arrival of Europeans. 1 he natives of America have several ancient names 
for the plant. Added to these facts the cultivation in Asia and Africa is 
unmistakably modern. But, on attempting to locate the habitat of the 
plant to narrower limits, DeCandolle admit that great difficulty exists. 
If we do not accept its origin as in eastern tropical Brazil, he says, we 
must have recourse tp two hypothe her the cultivated Maniocs*are 

obtained from one of the wild species, modified by cultivation, or they are 
varieties which exist only by the agei r y of man, after the disappearance 
of their fellows from modern wild vegetation. 


CULTIVATION. 

Introduction into India and Extent to which Cultivated. 

I. Assam.- —It seems probable that the Manioc was actually introduced 
into India long before the earlie l record of it in bot;m.cal boohs. It is not, 
however, mentioned by Linscnolen in 1598, although that distinguished 
travt iler and cartful h. tori on of Dutch and Portuguese influence in the East, 
g f ; is to great cb tail regarding the yams which he saw in India. Voigt 
t' Us us that it *' had never flowered in Soramp »re, nor had it done so in the 
1 lon’ble Company's Garden, Calcutta, in 1814, though introduced in 1794 
from South America.” It was apparently first taken to Ceylon in 1786, 
from Mauritius, by Governor Van dor Graaf. It is repeatedly men- 

M. 217 









Ml MSTftr 



Products of India. 


& 


of Manioc. 


(r nr*>\ 'MANIHOT 

(G. Watt.) i .... 

v utiiss.ma. 


tioned in the early numbers of the Transactions and Journals of the Agri.- 
Horticultural Society of India. The first detailed paper is that in 
Vol. VII. (Old Series) where the discoveries in Assam made by Jenkins, 
Hannay, and Masters, are reviewed. Hooker’saccount of the plant is also 
reprinted in the journal from the Botanical Magazin e and also Mr. John 
Bell’s note, written in iS53,in which papers are detailed certain experiments 
in the cultivation of the plant in Calcutta, and the manufacture of Tapioca is 
discussed. Major Jenkins wrote: ‘The plant is very common, and Mr. 
Masters calls it the sweet ‘ Manihot*; that it docs not contain the poisonous 
qualities of the South American plant, we may be sure, from the fact of the 
root being so'd as a yam, and the Assamese eating it uncooked ; they call it 
the hemalu alu , the leaves having some resemblance to those of the simul or 
himul cotton-tnc (Bombax malabaricum).” The Secretary of the Agri.-Hor- 
ticultural Society, in replying to Major Jenkins, drew his attention to the 
fact that “ Mr. Masters makes no mention of this plant in particular in his 
‘Memoir of some of the Natural Productions of the Angami-Naga Hills, and 
other parts of Upper Assam’ \ Jou;\ . VI., 34). but that in hispaper previously 
published ( Vol. IV., /<?;) entitled ‘ Botanical Observations in Upper Assam? 
he observes that Janipha Manihot ? the Gash-altt, is often used for hedges, and 
is not unfrequent in the jungles near the hills ; it does not appear to have any 
poisonous qualities in a green stale, as the Assamese eat the root eagerly 
when raw.” This may be, the writer goes on to state. Major Hannay’s 
hemalu alu. In a later communication Major Jenkins confirms that opi¬ 
nion, adding that it grows all over Assam, is constantly used for hedge 
rows, but after two or three years the root is dug up to be eaten as yam. and 
is certainly quite harmless, as it is eaten raw. “ 1 fear,” continues Major 
Jenkins, “ I could not send you the fiowers ; it seldom or never flowers. I at 
least do not remember to have seen it in flower, though I have ahvavs had 
some of the plants in my garden hedges. An old Assamese gentletnan 
tells me he never saw the flower nor heard of it I may add that I have 
seen the same plant in Arracan.” Major Jenkins also refers to having 
got from Dr Wallich plants of the West Indies Cassava, and that these 
were not distinguishable from the Assam stock. In still another commu¬ 
nication Major Jenkins writes : “There is no barren waste or hill land 
about us in which this p s not thrive; the root increases in size 

according to the period it is allowed to grow, from one to three or four 
years; and l suppose an ordinary-sized root may weigh from 10 to 20 
seers, perhaps still more. I have never seen it cultivated’ in fields or plots, 
but it appears to be just stuck in the hedges (for which, whilst it grows, it 
forms a useful post), and when w anted, or at maturity, it is dug out. I 
think it is probable, as stated in Dr. Ainslie's u\ ;k, that the plant is not 
indigenous to India. I do not recollect, at least, ever seeing it in a true 
fore; 1 or jungle.” Dr. Falconer examined two specimens collected bv 
Masters and repoi i d : “The Indian plan! ha« the palmately 5.7-part cd 
leaves, glaucous ; nderneath, of Jatropha Manihot or Janipln Manihot. 
and I believe it to be mnely a variety yielding the ‘sweet cassava ’ The 
variety yielding the ‘ hitter cassava * we do not appear to have in India The 
people of Bengal call the plant rcti al' ‘ 
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fruit as 3 celled, 3 seeded, ar.d as having 6 wings. The tapioca prepared 
from the root is of excellent quality, * and there is already in the Straits Set¬ 
tlements a very large and rapidly increasing area devoted to its cultivation.** 
The cultivators are wealthy Chinese who purchase tracts of forest land, des¬ 
troy the trees, and grow the M anioc for a few years making very large profits. 
But the crop is an exhausting one, the soil soon begins to,fail to yield a remu¬ 
nerative crop, the Chinese dispose of their purchases and migrate to new 
tracts, leaving the land so severely injured that, Dr. Maingay estimated, it 
would take 80 years before the indigenous growths would again cover the 
land While thus deprecating a too extensive destruction of forest in order 
to foster tapioca cultivation, Dr Maingay furnishes useful information as 
to the yield and methods of manufacture. Commenting on the subject of 
the difference between the sweet and the bitter Manioc, he says : “It is 
a fact adduced by all classes of cultivators with whom I have conversed 
on the subject, that in planting from cuttings, they must on no account be 
inverted. If by accident this occurs the resulting tubers do not belong to 
the variety described as the sweet, but to that to which in the West Indies 
I imagine the term ‘bitter cassava* has been applied. The effects pro¬ 
duced by eating these without prolonged steeping and washing are giddi¬ 
ness and vomiting, but as their taste is sufficiently bitter to act as a warn¬ 
ing, such unpleasant results seldom occur.” 

“Though the bitter cassava, a plant considered botanically identical 
with the present species, is highly poisonous, unless exposed to heat, it may 
not be generally known in India that it forms the basis of the famous 
West Indian stew called ‘pepper pot,* and that it also enters largely into 
the composition of several kinds of sauce.” 
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II. Burma. — Many writers, like Major Jenkins in the passage quoted 
above, incidentally allude to Manihot as existing in Burma, both under culti¬ 
vation and in a state of naturalisation. Mason, for example, says : “ 1 am 
not aware that either tapioca or cassava is manufactured in Burma, but Mani¬ 
hot, the plant which produces both, is frequently seen in culture. The natives 
boil the root and eat it like a yam, though severe sickness is often induced 
by the use of it. The Karen name signifies ‘ tree yam,’ and in the Burmese 
it is called the ‘ Penang yam,* which shews whence it was imported. 
Malays liave told me that much of the sago and arro^TOOt which comes 
from Penang and Singapore is made from this plant, though the former 
is usually supposed to be prepared from the sago-palm ; it is said that an 
acre of ground planted with the cassava tree yields nourishment to more 
persons than six acres cultivated with wheat.” Kurz remarks that the 
plant is “generally cultivated by Burmans and Karens, especially in toun- 
gyas ” 

III. Andaman Islands.—I n the Administration Report for 1885-86there 
oc curs the following passage which would point to Manihot being a successful 
and important crop in these is’ands “Tapioca, as a vegetable, presents 
results more remarkable than even the Otaheiti potato; while the latter can 
be planted only at the beginning of the rains and ripens eight months later, 
after which the tubers will not keep for any length of time, the former can 
be planted out at any time of the \eur. A shoot, thrust into the ground, 
will, at the expiration of eight or ten months, produce an average weight 
of 5ft of tubers, or no less than 8,oootb per b : gha , allowing a space of 
3 X 3' per each plant.’* 

IV. M adras Presidency. —The Manioc is now so widely cultivated ir. 
South India that it maybe said to occur more or less in every district. Ainslie 
(one of the earliest and most trustworthy writers on Indian medical sub- 
jer< - ;;ays : 44 Having found that the Jatropha Manihot grew in i-reat abun¬ 
dance and luxuriance in many parts of Lower India, I, some months before 


M. 220 











mmny 



Products of India. 


of Manioc. 


( G . Watt.) 


leaving that country, in 1814, attempted to make tapioca from the root, 
and perfectly succeeded, the first, I believe, that ever was made in our 
Indian dominions.” He then remarks : “The tapioca plant is called in 
Tamul tnaravullie , and, from the circumstance of its having no Sanskrit, 
Arabic, or Persian name, I am led to think that it is not a native of Hin¬ 
dustan, but was probably brought hither, many years ago, by the Portu¬ 
guese.” While giving tne prepared article a 1 amul name, it is somewhat 
significant that Ainslie should make no mention of its cultivation in Madras. 
As grown on the Coromandel coast, the plants are said to be “ more fibrous, 
and, therefore, inferior to those raised in Malabar.” In the Nellore Dis¬ 
trict Manual the plant is said to be the Manupendalam of the Telegu 
people. It is, however, in Travancore that the cultivation of this plant has 
assumed the greatest proportions. In the Madras Manual of Administra¬ 
tion c//., it is stated of that district that, within the last few years, 

the cultivation of tapioca has so extended that it has become a staple 
article of food. 1 he following passage from the Tropical Acriculturist 
(April i88j), and which appeared originally in the Journal of Applied 
Science , deals mainly with the subject of Travancore Tapioca :—“ The bitter 
cassava or tapioca plant (Manihot utilissima), which is a native of South 
America, is now largely grown in Travancore, where the soil seems so well 
suited to its cultivation as to warrant a still more extended growth. It 
is stated that, as the price of rice has risen of late years, tapioca has 
become the more essential as an article of food. It will grow in any soil, 
and needs but little care, except to preserve it from the depredations of 
cattle. After the roots are dug, the stem is cut into pieces about 4 inches 
long and planted some 3 feet apart, with a little ash or other manure. The 
root requires occasional weeding and earthing, and arrives at maturity in 
nine or ten months. W ell boiled it is eaten with fish curry. It is some- 
times giv« n to cattle. In a given state the root does not keep long, but it 
cun be sliced and dried in the sun, or grated and made imo farina. A 
field of this valuable and nutritious root is planted at but little cost; its 
yield is very large, and its cultivation highly profitable. The produce has 
been estimated in Ceylon at 10 tons of green roots per acre ; this weighs 
one-fourth when dried, and if the dried roots gave half their weight of 
flour, it would amount to 2,800Tb per acre. With some care and attention 
any amount of the granulated flour might be prepared for home use and 
export, but though this plant grows almost wild, the people do not take the 
trouble to prepare it.” 

V. Bombay. —Graham (Cat. Bomb. PI. /«*??! says this plant is “easily 
cultivated, growing equally well in any soil or situation, li is said to have 
been first introduced by tlie Portuguese at G* a. and is now pretty com¬ 
mon in Bombay gardens, but simply as an ornamental shrub ; the natives 
do not seem to be aware ol the uses to which it can be applied, and if thev 
were, could only be driven to them by a scarcity of their common and 
inferior articles of food, altorded by the Cucumber and Arum tribes ” Dal- 
zell &. Gibson write: “About 22 years ago” (? 1849) “attempts were 
made by the Agri.-Horticultural Society to extend the growth of this plant 
as useful for food, but the experiment, as might have been expect* d in a 
great bread-corn country like this, failed, since the produce is b\ no means 
equal in nutritive property to that of our numerous cereals ’* 

VI. North- Yv est Provinces & Oudh.-Mi. Atkinson (Peon. Prod. t 

Pt. V ., remarksthntthe plant grows luxuriant!v in these provinces 

He then quotes from the Journals of the Agri.-Horticultural Society the 
process of manufacture a? given in some of the papers here revb 

further information is available regarding these provinces, but Mr. Atkin¬ 
son gives certain facts about Bengal, 
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VII. Bengal — The following passage from an interesting letter address¬ 
ed to the Government of India (in September i8S7)by Mr. R. Mitchell, Emi¬ 
gration Agent, Calcutta, gives much useful information regarding cassava 
and yam cultivation in Bengal : —“ I am more anxious about the introduc¬ 
tion of the sweet cassava, as a means of sustenance for the poorer classes, 
because it yields large returns under the most primitive cultivation, espe¬ 
cially in light friable soils, and flourishes in the poorest land, where yams 
or sweet potatoes will not yield any return commensurate with the labour 
spent on them. 

“ The cassava stands drought well and thrives where every root crop 
languishes for want of moisture, but it cannot resist cold, and the leaves 
drop at once when touched by the frosty air of December, although the 
stems retain their vitality. In arenaceous soils, such as are to be found 
in the neighbourhood of Calcutta and most of the delta of the Ganges, 
the cassava stick merely requires to be cut into lengths of twelve inches, 
pointed, and thrust into the soil at an angle of about 6o°, the ground 
occasionally cleared of weeds for the first two months, when the plant 
takes full possession of the soil and its vigorous growth destroys everything 
under it. 

“ The green tops are excellent food for cattle, the stems would make 
inferior firewood, being too slight and brittle to be used for any other pur¬ 
pose, while the roots provide the most delicious and wholesome food. 
Roasted they taste like chestnuts and, properly boiled, they are much to be 
preferred to indifferent potatoes. The only fault about the sweet cassava 
is that it will not keep. It must go from the garden to the pot, if possible 
the same morning ; and the day after it has been dug, it becomes hard, 
woody, and unfit for food. It can be grated, however, and exposed to the 
sun, or dried on heated plates and made into flour, when it will keep an 
almost unlimited time, or it may be readily converted into starch. 

“ The bitter cassava is more hardy than the sweet, and yields a much 
larger return per acre, but the prussic acid contained in it must be got rid 
of before it becomes an article of diet. This is accomplished by pressing 
and exposure to fire on an iron plate. 

“ In January next, I shall be in a position to supply you with sufficient 
sweet cassava stems to plant an acre. I am also trying experiments 
in the Hills with this plant and will let you know the'result at a later 
date.” 

The following, Mr. Atkinson says, is a mode of extracting tapioca from 
the roots pursued in the Lower Provinces :—“The roots are first washed 
and stripped of the rind, then ground to a pulp, which is thrown into a 
clean cloth, and the acrid poisonous juice well wrung out. The pulp thus 
partially deprived of its impurity is exposed for a few hours to tne in¬ 
fluence of the sun, by which any remaining juice is successfully taken up. 
The mass is next mixed with dear water, strained, and the pulp thrown 
away. The milky substance thus obtained is alio .ed to settle, when the 
clear water is carefully drawn off, and the subsidence again and again 
watered until it becomes perfectly firm and white ; it is then put in the sun 
until quite dry, crushed, and passed through a muslin sieve.” Much after 
the same fashion as in the above quotation, the information regarding 
Bengal tapioca is incidentally alluded to by the most unlikely authors. 
Firminger, for example, says: “The plant thrives well in Bengal, and 
a considerable plantation of it is raised annually in the garden of the 
Agri. Horticultural Society, though the manufacture of thetapioca is rarely, 

1 believe, resorted to in India. The season for taking up the roots is in 
January, at the same time that cuttings are put down for the crop of the 
following year.” 
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Most suitable Method of Cultivation. 

Mr. J. P. Langlois (No. 5 of the Series of Gardener’s Notes pub¬ 
lished in the AgTi.-Horticultural Society’s Journals), gives the following 
directions regarding this plant:— 

"Soil .—The plant will thrive in any soil, although a sandy loam is the 
best. 

“ Cultivation .— It requires no cultivation whatever, and is occasionally 
met with in Arakan, growing wild in the jungle. 

“ Propagation — By cuttings. Care should be taken to use the stronger 
branches. The cutting must be from two to three feet long, to be placed 
in the ground in an upright position, and in rows, four feet apart. 

“ Prepara tion .— -Twelve months after planting, the roots are fit to be dug 
up.. They must then be well washed, and put into a trough with water, in 
which they are allowed to remain six hours, when the outer bark will be 
easily removed by a pressure of the hand. The next process is to grate 
the roots, and then press out the milky juice, which is poured into a flat tub. 
This is now suffered to rest for eight hours, when all the flour will subside 
to the bottom. The water is then poured off and the meal laid upon 
wicker frames to dry in the sun, for two or three hours. The flour is then 
placed upon hot plates, and well stirred, to prevent it burning. 

“The heat will cause the amvlaceous substance to coagulate into small 
irregular lumps of a transparent and gelatiniform coloui. The tapioca is 
then ready for use. 'I his is the best mode of preparing Tapioca and is 
that pursued in Mauritius.” Simmonds writes “ No less than 30 varie¬ 
ties of Mandioc are grown in Brazil, and of all the crops it is the one that 
gives the best return and the least trouble.” 

CASSAVA AND TAPIOCA. 


Manufacture of I apioca.— In addition to what has been said under 
the paragraph Bengal, as well as in Mr. d. P. Langlois’ account, the 
full owing facts may be given regarding the manufacture of tapioca :—“ The 
tubers, each weighing from ic to 2 5 tb, to which they attain in from iS to 20 
months are hrst scraped and then carefully washed by hand labour or bv 
placing them in a rotatory drum exposed to a stream of water, bv which 
all minorities are removed After this they arercduced to a pulp by being 
passed through rollers This is carefully washed and shaken up with abund- 
ance of water until the farina separates and passes through a very fine sieve 
into a tub of water placed beneath. 'I lie Hour so obtained undergoes eight 
or nine washings, as upon the care with which these are conducted depend 
verv much its whiteness and price in the market, ft is now collected into 
large heaps, placed on mats, and bleached bv exposure to the sun and air 
Jt IS finally converted into the pearl apioca of commerce, bv being nUced 
m a cradle-shaped frame covered with canvas cloth, ,n small quantities 
at a time slightly moistened, and subjected to a rotatory movement The 
mass gradually lorms into small globules, each about the size of a No 6 
shot. W lulst still soft,these are taken out and dried in the sun unrl t- 
lv, while constantly stirred, are fired in a large shallow iron 0^1 • v 1 ' 
occasionally rubbed on the inside with vegetable tallow, aitCT wldch^hev 
are packed in bags ready for exportation.- We canno afford so . l ti 


modern times. a " d brings his accour ’ t <* the process' up to 
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express the juice, and then drying and pounding the residual cake. Of this 
meal cassava cakes are made. These are prepared by gently heating the 
moistened meal, forming cakes of it, and then drying them in the sun. 

Tapioca mf.al.- Is the precipitated starch from the expressed juice 
(described above under Tapioca) dried in the air without being roasted. 
It is the heating of the damp starchy precipitate that gives to tapioca its 
peculiar character. By this process the starch granules are swollen, many 
of them being burst and then agglutinated into rounded masses. A change 
is thus effected by which the starch of tapioca is rendered partially soluble 
in cold water, and in boiling water it forms a jelly-like mass. 

Medicine. — The effects and usesof Tapioca are similar to those of starch. 
Speaking of the poisonous property of the plant, Sir W. Hooker wrote :— “ It 
yields an abundant flour, rendered innocent indeed by the art of man, and 
thus most extensively employed in lieu of bread. 1 ’ “ Such is the poisonous 
nature of the expressed juice of the Manioc, that it has been known to occa¬ 
sion death in a few minutes. By means of it, the Indians destroyed many 
of their Spanish persecutors. M. Pernier, a physician at Surinam, ad¬ 
ministered a moderate dose to dogs and cats who died in a space of 
25 minutes, passed in great torments.” “Thirty-six drops were adminis¬ 
tered to a criminal. These had scarcely reached the stomach, when the man 
writhed and screamed with the agonies under which he suffered, and fell 
into convulsions, in which he expired in six minutes.” The poison contained 
in these roots has long been known to be Hydrocyanic acid. 

Manilla Hemp, see Musa textilis, Nees ; Scitamineje; p. 302. 


231 


MANISURUS, Linn*; Cen. PL, III., 1/30. 

A name which denotes the resemblance of the spikes to a lizard’s tail. 
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\Econ. Prod., III., 424; Gram ins a. 
ManisurilS granularis, Swartz. ; Duthie , Fodder Grasses , 29 ; Diet. 

Vem.— 1 rinpnU, Hind.; Kangni , Ajmir; Dhaturo ghas, Raj.; Agi- 
mali-gadi, Chanda ; Ratop , Dukar; Palanggini, Sans, (according to 
Ainslie). 

References.— Roxb., FI. Ind., Ed. C.B.C ., 118; Ainslie, Mat. Ind. If., 
444; Drury , U. PI , 2S7 ; Dais. & Gibs. Bomb. FI., 300; Grab., Cat . 
Bomb. PI. , 234 ; Coldstream , Grasses of S. Pb. PI. , 14 ; Trimen, Cat. 
Ceylon PIto? ; Dymock, Mat. Med. iV. Ind., 856. 

Habitat.—A hairy, annual grass, recognisable by the globular shape of 
the sessile fertile spikelet of each pair. According to Duthie. it is »o; vd on 
the plains of Northern India, ascending the Himalaya to altitudes of 5,000 
feet. Roxburgh simply remarks that it grows amongst bushes : Dalzelf 
& Gibson say it is very common on barren land. 

Medicine.—The only author who deals with this subject is Dr. ainslie, 
all other writers having repeated his words without either adding to, or 
even confirming, the accuracy of the origin il observations. Lven Ainslie 
simply says that the plant was shewn to Dr. F. Hamilton while in Beliar, 
as a grass prescribed internally in conjunction with a little sweet-oil in cases 
of enlargecl spleen and liver. It may be added that it*id somewhat signi¬ 
ficant, however, that this Bchar drug, if it be such, is not mentioned by 
Irvine in his Materia Mcdica of Patna. 

Fodder.—Mr. Coldstream states that M it is not much relished by 
cattle. It is both grazed and stacked, but opinions differ as to its qualities. 
It is supposed to last five or six years in stack.” Mr. Duthie acids that 
in Ajmir it is considered a good fodder grass. 
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Manna. 


Vern. — Shirkhisht, Hind. ; Shir-khisht , I3eng. ; Shirkhisht, bed-khisf, s/i* 7 * 
kar taghdr, Pa.; Gaearjbin , Bomb. ; Mina, Tam. ; Alena, Tel. ; Kap:V m 
rimba, manna, Malay; Terenjabiri,niun shir-kkist, sukkarul-ghu shaft j 
Arab. ; Shir-khist , Pers. 

References. — , FI. Ind., Ed. C.B.C. , 574 ; Brandis , For. FL, 22, 145, j 

302 , 5/2/ Stewart, Pb. PL, Abp. g 3 ; Pharm. lnd., l 36 ; A ins lie, Mat 
Ind., /., 2og, 6 / 3 : O’Slumghnessy, Bcng. Dispens ., 278, 295. 434, 454 ; 
Aioodeen Sheriff, Supp. Pharm. Ind., 37 , &2, i 7 h 2 39 ; Dymork. Mat. 1 
A/W. H 7 . lnd., 2nd Ed . , 77 , 5 "5 / Dymork, Warden, and Hooper, ■ 

Pharm acog. lnd., 1 „ 161, 4fQ, 5 S 3 ; Fleming, Med. PL and Drugs, as in 
As. Res. Vol.XI., 188; Fliick. & Ilanb ., Pharm acog., 413: Hooper, 
Chem. Notes\on Mannas ; U.S. Dis-pens., 15th Ed.,‘921, 1256 ; S. Arjuit, , 
Bomb. Drugs, 10 • Fanny kail Dev, Indigenous Drugs of India, 70 ; | 
Waring, Pharm. Ind., t 36 ; Linschcten. Voyage East Indie ; in 1598, 11 ., 
too ; Irvine, Mat. Med. Patnc, 10r ; Honigberger, Thirty-five year : in \ 
the East, Vol. IT., 3 o$ ; Baden Powell, Pb. Pr., 320 ,361 ; Rovle, 111 . Him. 
Pot., 275 ; Smith , Die. Fr. PL, 265, tor, A02 ; Davies , Trade and Res. N.- 
W. Frontier, pp. exx, cxxvii, ccxcvi ; Balfour, Cyclop.Ml., 852-3; EncycL 
Brit.-, XV.. 493; Treasury of Bet., 11 ., 71 , V; Indian Forester, A'III., 93 , 
Ilanbury, Historical Notes on Manna (four. Pharm. Soc. XI , 1870), 326 
(also in Science Papers, p. 3SS) / Aitchison, Trans. Linn. Soc. ( 2nd Serf, 
Col. 111 ., 3 , 42, 64 : Aitchison, Plants and Plant Products of Afghanis¬ 
tan, Pharm. Soc. Gr. Brit., 8th December 18S6. 

This is a saccharine exudation obtained from several plants naturally, , 
and from others on the bark or epidermis being incised. This subject has | 
been dealt with to some extent under Fraxinus ornus, Linn.; Vol. III., 
44.2-443.* The facts there given will not be repeated here, and,as the manna , 
chiefly used in India is imported, the subject has scarcely more than a 
: cientific interest. The following are the plants reported to yield the sub¬ 
stance : — 


Alhagi camelorum, Fisch. ; 
A. mauroruni, Desv. ; 
Astragulus, sp. in Persia. 


j Vol. I„ 165 ; Vol. 111 ,443- 


Atraphaxis spinosa, Lxnn.\ Vol III., 443* 

Calotropis gigantea, R. Br. ; Vol. II., 37, 47 5 Vol. III., 443. 

Cedrus Libaai, Barr. ; Vol. 111 ., 443- 

Cotoneaster acutifolia, Linn. , according to Aitchison. 

C. nummularia, F. et Af, Vol. Ill , 443. 

Fraxinus oruus, Linn.; Vol. III. 442-444. 

Musa ?uperba, Roxb. ; p. 

Palraae, various species. 

Pinus excelsa, Wall. ; Vol. III., 443; Vol. VI. 

Qnercus incana, Roxb. ; Vol. VI. 

Rhododendron arboreum, Sm. Vol. III., j.43. 

TaiLarix sp , Vol. VI. 

Salix sp., according to Stewart. 

Salsola feetida, Del. ; according to Stewart and Aitchison \Vol . VI. 

One of the earliest, and at the .vime time most interesting, accounts of 
Indian M inna (written by a Kuropear: is that which occurs in the Journal 
of John Huyghen van LinschotenY Tour to the Past Indies in 1508. 1 
0 Manna/' he says, ‘ cornmeth out of Arabia and IY- da, but most ouVof 
the Province of Usbeke, lying behind Persia in Tartaria : the manna yt | 
is brought Tom thence m glasse kalles, is in peece- .0 b'gge as preserved 
almonds, but of another fashion, and have no other special 1 form, but like 1 

* P>easc correct two misppnts in Vol. 111., page. 443: -hr Araphaxis o**d 
Atraphaxis. Cancel the words “samples have” in line 21 from ihc top. 
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broken peeces : it is whitish, and of taste almost like sugar, but somewhat 
fulsome sweetish like hony : the Persians cal it Xercast and Xerkest, that 
is to say, milke-of-trees, for it is the dew yt falleth upon the trees, and re- 
mayneth hanging upon the leaves, like water that is frozen and hangeth 
in drops at gutters and pentises. It is then gathered and kept in glasse 
kals and so brought into India and other countries, for in India they use 
it much in all sorts of purgations. 

“ There is another sort of Manna called Tiriamiabun or Trumgibun* 
which they gather from other leaves and hearbes : that commeth in small 
peeces as big as Hempe seed and somewhat bigger, which is red and of a 
reddish colour. Somethinke this manna groweth on the bodies of the trees 
as Gumme doth : it is much used in Ormus and Persia for purgations, but 
not in India so much as the first sort. 

•« There is yet another sorte, which commeth in great peeces, with the 
leaves among it; it is like the manna of Calabria; this is brought out of 
Persia into Bassora and so to Ormus and [from thence into] India, and is 
the dearest of all the rest. There commeth also a Manna [that is brought] 
in leather bags or flasks, which in Turkey and Persia they use to ride with- 
all and is melted like Hony, but of a white colour and in taste like the other 
sortes of Manna, being altogether used for purgations, and other medi¬ 


cines.’* 

The Manna known to Muhammadan writers as Taranjabln is obtained 
from Alhagi maurorum. Mir Muhammad Husain says of this, that is 
collected in Khorasan, Mawarunnahr, Kurjistan, and Hamadan, and that 
the plants are cut off, then shaken in a cloth, to separate the Manna. Dr. 
Aitchison informs us that the country around Rui-Khauf is famous for its 
Taranjabln , and that, in addition to that obtained by shaking the bushes, 
an inferior sort is prepared by washing the twigs and boiling down the fluid. 
Aitchison regards Taranjabln as more digestible^ than Shirkhisht. Ac¬ 
cording to Dymock fine clean samples of Taranjabln are sometimes obtain¬ 
able in Bombay during the season of import (November to January), but 
unless very carefully preserved, it soon spoils, running together and becom¬ 
ing a brown sticky mass. 

Shirkhisht is probably, as stated by Moodeen Sheriff, a generic name 
in India for any form of Manna, being that by which the imported Kuro- 
pean article is sold in thebazdrs. Its Persian usage has a specific meaning, 
however, being the Manna from Cotoneaster nummularia. Mir Muham¬ 
mad Husain points out that Shirkhisht or Shirkhushk is not, as generally 
reported, a honey dew which falls upon the trees in Khorasdn, but is an 
exudation from the tree called Kashira—a small tree with yellow mottled 
wood, much valued for making walking sticks. 

Gasangabln is the name which very probably should be restricted to 
Tamarisk Manna, though it is generally used as synonymous with Shir¬ 
khisht. Dr. Aitchison found that Tamarix galiica, not T. maunifera, was 
the source of this substance. Dr. Fleming wrote in i8to that Alhagi 
manna was then regarded as far inferior to the Calabrian. He gives Shir¬ 
khisht as the Persian and Tercnjabln as the Arabic names for manna. 

Honigberger describes Turunjcbin and Shirkcsht , but adds that a 
manna obtained in India is known as Tlghul. This, he says, is what the 
Sadus at Lahore import from Hindustan and sell by the name of Shukurl 
Tlghal. He concurs with O’Shaughnessy in thinking this may be obtain¬ 
ed fmm Calotropis gigantea or some nearly allied plant. 

Chemistry.—Dr. Warden of Calcutta has kindly furnished ihe following 
rote on the chemistry of this substance.-—The chief constituent of manna is 
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• Shi rib islif and Taranj ulin are Persian names for two kinds of Manna. 
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mannite or mannitol, a hexahydric alcohol discovered by Proush in 1806. 
Mannite is found in the sap of many plants and also in fungi. It is crystal¬ 
line, and only slightly sweet to the taste. It does not reduce an alkaline 
cupric solution : it slowly ferments with yeast. A mixture of concentrated 
nitric and sulphuric acid converts mannite into a hexanitrate, which is ex¬ 
plosive on percussion. Mannite also gives ri^e to several other derivatives 
when treated with certain other acids. Under the oxidizing influence of 
platinum, black mannite is converted into mannitic acid, and, according to 
Hanbury & FlUckiger, also inte mannitose, a sugar probably isomeric with 
glucose. By the action of nitric acid it is changed into saccharic acid. In 
the best specimens of manna from 70 to 80 per cent, of mannite occurs. 
Dextroglucose, water, a very small amount of reddish brown resin with 
offensive odour and a subacid taste, and a substance called fraxin are also 
among the constituents of manna. Solutions of certain samples of manna 
exhibit a fluorescence which was attributed by Gmelin to the presence of 
sesculin, the fluorescent glucoside contained in the birk of the horse chest- : 
nut, but Fluckiger eSc Hanbury state that the fluorescence is due to fraxin, 
a body closely resembling sesculin, and occurring not only in the bark of 1 
the manna and common ash, but also, associated with aesculin, in that of 
the horse chestnut. Stokes, on the other hand, describes a second fluores, 
cent principle as being associated with resculin in thehorse chestnut, which 
he has named panin. Fluckiger Sc Hanbury describe fraxin as being 
faintly astringent and bittc., ar.d soluble in water and alcohol. Dilute acids 
convert it into fraxetin and glucose. Madagascar manna, obtained from ; 
Melampyium nemorosum, contains an isomeride of mannitol, melampyrite, 
dulcite or dulcitol. This principle is also contained in the sap of other 
plants. It may be artificially produced with mannitol, when a solution of 
milk and sugar which has previously been boiled with dilute sulphuric acid, 
is treated with sodium amalgam.' It is crystalline and scarcely sweet. | 
Nrtnc acid converts it into mucic acid, which is isomeric with saccharic acid 
It forms compounds with acids (Graham). Since the above was v ritten 
an interesting note on the chemistry of mnnna by Mr. David Hooper, 
F.C.S., has appeared, to which the reader is referred for further information. 
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Vera.— Khad, khau, eru, paus, Hind.; Khidar, khadaur, khaddhi, eon- ■ 
daura. goa,karsi ,ghur ,ynnaura, Bf.hari ; PJus, fJusd, khef. N..\V. P, • 

' <rri kfi-i ftlir.iy kallar. sar\a , Pb. ; Pausu, Sans.; %ibl, Arab. 

References. Licit-, Na nr.:’ Li^s of Husbandry , tj.r ct scq. ; Anderson. 

: Agrtc. a,cm. am! Geol., 

mealt-dClfiZ e\;t\ \ r (■' V' 2 ° 4, 2 ° 5 ’ ~' 4 ’ Sen:an Ma- 

. .. . \ ■’ Sa.dap.t Farm Madras, t 9 - 3 4 ; Wallace. India ,n 1SS7, 

Tour in Bombay, ttS-Iif; Schrottkv, The firinci- 
Agriculture of pi ted to Judin, 106-156; Annual Rotor* ! 
Agrtc. Dept., Madras ,57s, 24-20, 87-99; 1832-83. 64-65 ; r88?-8j 31 a 6 *. 

Annual Reports, Madras Experimental Farm- /,?•* > 7, 

Tdlddtidls n-%’ : Annnai Rcfrt. 

Direr J J A 'Vr ndl ' i Annual Report ,•/ 


■, : » * > * 'A.'k dj, do-tj 41-OD 

1 33 -f35, iQ* ; Spurts, Encycl., //., 1256-1277 ■ hr vrl 
505-5 U; Balfour, Cyclop. Ink.. lj\, 858-8If ’ 

In India, systematic manuring has practically been 
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Natives. They have been accustomed, from father to son, to carrv on the 
same rough system of manuring, collecting for that purpose merely such 
substances as are inexpensive and easily obtainable. Not only this, but they 
have also, by the almost universal use of dried cow-duns as fuel, and bv 
the custom of allowing the urine of their cattle to run to waste through in¬ 
sufficient littering, neglected the most important source of manure and the 
^'readiest to their hand Caste prejudices, too, have to a great 
extent forbidden the employment of the night soil of large towns, hence de¬ 
priving the Natives of India of that important supply of valuable manure 
\anous attempts have been and are being made by Government, 
and bv the municipalities of the cities, to educate native cultivators to 
an intelligent conception of the value of manures, and large quantities both 
of natural and of artificial manures, are used bv the European planters in 
India; but neither the example of these, nor the precepts and efforts of 
the Government, have as vet done much to arouse the Native to a sense of 
the benefits arising from the systematic use of manures. 

In dealing with the Manures available in this country, we shall divide 
the subject into three classes- Animal, Vegetable, and Mineral. 


I,— Animal Manures. 

(1) Farm-yard Manure. — Although this is the most valuable manure and 
most easily available to the agriculturist, yet no attention is given by the 
Natives generally to its collection and due preservation. Most of the Natives 
Keep cattle, but they take no care that their droppings and urine are preser¬ 
ved. The droppings are in most cases sun-dried and 11sed as fuel {brattis 
or cow dung cakes); while the urine, through want of litter, is allowed to soak 
into the floors of the cowsheds and places where the cattle are picketed 
and so is very generally lost. The practice of manuring is almost entirely 
confined to gardens, especially the large market gardens around cities, and 
some portions of irrigated lands, where particularly exhausting-croDs 
such as sugarcane and tobacco, &c., are grown. No manure pits are 
termed, hence the manure usually applied to these grounds except in the 
vicinity of towns where night-soil is procurable, and where the religious 
scruples of the native agriculturist do not prevent its use, are village 
ashes, weathered, sun-dried cattle dung, and the manure supplied bv 
the folding of cattle and sheep on the land at night. During the day these 
feed anywhere on waste land where they can pick up a bite; and as thev 
get no addition to the food thus obtained.it may be admitted that their 
excreta can hardly fail to be of poor quality. The native Indian agricul¬ 
turist, although he appreciates the value of sheep folding, rarely thinks of 
raising green crops to be eaten on the land. The statement made by some 
agricultural authorities, that the use of cattle dung for fuel does not cause 
any loss, since the ashes made by the combustion of the dung are quite 
as efficacious a manure, seems to the writer to be but an attempt to revive 
the old ** mineral theory ” exploded forty years ago. Bulk and dilution 
are within certain limits essential for the utilization of a manure, and hence 
the superiority of farmyard manure over ashes. Further, when the solid 
excrements of rattle ire collected for fuel, the urine is always lost, a large 
proportion of the ashes is wasteland the fertilising properties of the portion 
actually used as manure are seriously lessened by the careless way in which 
the ashes are stored. Fr< m the Annual Report of the Superintendent of 
government Farms (Madras) for the year ending 31st March 187s, the 
following interesting extract on the subject of farmyard manure may be 
quoted ; — 

“ ft is a mistake to suppose that the fertilising effects of farmyard man¬ 
ure can be measured, and determined hy its composition as shown by ana¬ 
lysis. Field experiments have shown over and over again that one ton of 
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farmyard manure when applied to the soil, will produce vastly greater ; ANIMAL 

effects than a dressing of mineral manure containing the ash equivalents] “ANUhiib. 

of the ton of manure. While the effect of the ashes on the physical state of i Farm- Yard 

the soil would be almost imperceptible, that produced by the farmyard 1 Manure. 

manure would be great and highly beneficial. In no country would the | 

benefits that are conferred on a soil by an application of farmyard manure 

be greater than in India, where famines so frequently result from a ] 

drought. The power of a soil to absorb moisture from the air and to retain , 

that "moisture in a healthy condition depend^ almost entirely upon the' 

quantity, and state of the organic matter that soil contains, but, with refer- | 

ence to this matter, I cannot do better than direct attention to the state- j 

ments made by the late Professor Voelcker in a report upon plots of land i 

which had for many years been manured by one kind of manure only. Speak- 

ing of the plot that had continuously been manured with farmyard manure, 

ho says ‘ Dr. Gilbert informs me that whilst the pipe drains from every 

one o i the other plots (dressed with mineral manures) in the experimental I 

wheat field run freely four or five or more times annually, the drain from j 

the dunged plot seldom runs at all more than once a year, and in some , 

seasons not at all. The fact is, the accumulation of decomposing organic 

matter in the plot lightens the soil, promotes the disintegration of the clayey 

portions, and altogether renders the surface soil more porous, and capable 

of retaining much more water. ’ ” 

The improved sanitation of India, which has to such an extent checked 
the outbreak and spread of the epidemics that were wont to decimate the I 
people, and has thus been instrumental in increasing the population, loses its 
chief merit if coincident poverty takes place through deficient food supply. 1 
If the food produced in the country (through expansion of cultivation and i 
improvement in yield) is to keep pace in its increase with the increasing 
population, all practices that tend to lessen the food-producing powers of! 
the land should be checked, and none more necessarily so than the burning 
of cow dung as fuel, a custom which deprives the agriculturist of his cheap- I 
est and most easily available source of manure. 

(2) Town Refuse—Night-soil and refuse from towns and villages is Town Re‘uso. 
another valuable source of manure generally neglected by the Indian agri- 239 
culturist. Although he is to some extent aware of the value of night-soil as 
a manure (witness the fact that “land clo-c to the village site which is fre- 1 
quented by the villagers for purposes of nature is rented nt three times the I 
raleat which land near the boundary uf the village is rented/* Mr. (now Sir) | 

E. C. Buck in a report on the employment of city refuse for agricultural 
purposes at Furrukhabad), still the Indian agriculturist allows an ] 
enormous loss of fertilising matters, especially througlrout the villages and ! 
rural district-, by not collecting human excreta and the waste materials ! 
from habitations and utilising those fully as manure. The excreta deposited 
around human dwellings, both on cultivated and on uncultivated ground,dry 
up quickly and lose a great part of their fertilising powers, while the ashes ' 
and sweepings from the villages, which might be utilised to mix with and de- | 
odorise the excreta, without interfering with,the manural properties, a-esim- j 
ply heaped about, no effort being usually made towards their utilisation. 

In large towns, of course, the excreta and other w aste materials arc al¬ 
ways collected and removed from human habitations, but in such cases 
thev are too often simply buried in the ground at some convenient locality 
and thus lost to the cultivators generally. This must be a serious loss to 
the agriculturist, since we may roughly calculate that the solid and liquid 
excreta of each individual, produce per annum about fitb of ammonia and 
3ft of phosphates, even after a due allowance has been made for the 
povertv of the food of the people in India. 
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0f he u d u .sposai of night-soil and its utilisation for manu- 
ral purposes is one which has been, of late years, carefully considered by 
the various Provincial Governments, and many attempts have been, and are 
rnlWf b> ’ hC the large towns to induce the rayats to 

remove, to their land, the excreta of town populations; but, even 
the score of caste prejudices, they are not 
usually willing- to do soon account of the unpleasantness of the work and the 
° f l * he StUft j h n U f{? lts admixtur e with useless matters. The North- 
\\est 1 rovmces and Oudh seem to have made most progress in utilising- 
night-sojl as a source of manure; but in the other provinces attempts are 
also being made in the same direction and with varying success. The Sani- 

C ir m, f ES10ner ° f . Uc,lg , al ’ in a recent note on subject, commends 
the shallow temporary trenching on fields, pursued in Howrah, as a desir¬ 
able system to be extended throughout the province. The fields thus 
manured may, he says, be cultivated within three months. But, in tracts 
r °'tf ry r ? ubject to inundation during the rainy months, it 
seems questionable if that system could be followed during the rains. 

of fh/AiifAinlflrv Cltle3 ’ th< ; night-soil is, of course, removed at the expense 
. „ tb municipalities, and after removal the question arises as to how it can 

I disposed of. In many places it is merely re- 

? SOme c °nvunient locality, but where attempts are 
made at utilising it, three courses arc open (1) 10 trench it in, and lease the 
ground to cultivators, (2) to sell it after removal as manure, or (3) to 
convert it into poudrette and sell the product thus manufactured. As a 
result of numerous experiments on the subject of the utilisation of night-soil 
in the various provinces, the following conclusions have been arrived at fi> 
that where there is plenty of available land, a supply of cheap water ready 
fVJl? n ?^ t m ?ment, and a sufficiency of cultivators who appreciate to the 
full the value 01 trenching land with night-soil, the first means of disposal 
is the most advantageous, since it not only repays the cost of removal, but 
also yields a cear income; (.2) selling the night-soil and delivering it 
to cultivators at their fields at the largest price obtainable, or allowing 
sweepers to remove and dispose of it as best they can. both yielded he 
same result-neither profit nor loss to the municipality , (3) the poudrette 

sv-tem is the most costly of all since it requires a considerable outlay on 

the part of the municipality without yielding any corresponding income 
(3) Animal Refuse .—'1 his includes the blood, offal, and bones of the 
rattle and sheep which are slaughtered, the carcasses of domesticated 
and wild animals that die, and fish. As in the case of Farm-yard 
Manure and Town Refuse it may at once be admitted that the materials 
embraced under the present paragraph constitute another largely neglect- 
ed means of preserving the fertility of the iand, Mr.W. A. Robertson 
m his report on some manural subs’ances yet unutilised in this country’! 
states that, in the Presidency of .Madras alone, the amount of blood, offal, 
and brines of the sheep killed in that Presidency in the year 1S71-72 would 
have been sufficient to manure highly 44,000 acres of land. Besides the 
diminution of stock b slaughter, there is annually an enormous loss 
from disease and other natural causes: the manural matters thus pro- 
1 duced are under existingcircumsta -ccs, almost entirely wasted. Slaughter¬ 
house refuse ts a highly nitrogenised manure, and would, therefore, be 
specialty good for crops like sugarcane and maize. Fish manure also is 
scarcely ever utilised in this country, although large quantities of fish-oil 
are mai.uf inured, the refuse from which, if properly conserved and utilised 
would form an invaluable substitute tor guano, and not only prove a ricli 
source of manure on our Eastern and Western Coasts, but'also in time 
become a good marketable commodity and afford a livelihood to many 
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poor people in these parts. Very occasionally in Bengal * manure of 

rotten fish is applied to the roots of trees. . 

Bones.--By far the most valuable source of manure which is 
lost to the country proceeds from the non-utilisation of the various bone 

manures. All the 1 different preparations of bone, whether boiled bones, 
crushed bones, bone black, or superphosphate, are very valuable to the far- 
mer, from the amount of phosphoric acid they yield; but, m spite of this, 
thev arc never used by the ordinary cultivator in any part of India. 
This, in addition to the very prevalent religious objection, is partly on 
account of the expense that would be entailed in crushing the bones 
and dissolving them with sulphuric acid—the most valuable method of 
using them—and partly also to the vegetarian habits of the agricultural 
people of India, not creating in their immediate vicinity alar ^ esu PP^ 
of bones. As an example of the well known benefits that would arise 
from the extensive use of some of the various forms of bone manure 
with Indian crops, we may quote a letter in the Indian Agnczdtur - j 
ist of November 2nd, 1889,'by Mr. B. C. Basu, Assistant to the Director 
of Land Records and Agriculture, Bengal. He says “ 1 have obtain¬ 
ed this year, on theSeebpore Experimental Farm, an absolute increase of 
26 seers of cleaned jute over the usual produce of half a blgha of land with ( 
an application of 1 maund of bone meal. The latter may be made in the 
country at 12 annas a maund, while the value of the increase in yield 1 
cannot be less than R2-8.” In Mr. 9. Benson’s Saidapet Experm 
Farm Manual, page28, there is a notice of a series of experiments made j 
on the comparative value of different manures. Amongst others, bone- 
dust was used, with the result that 37U) of bone-dust valued at R1 • 
caused an increase in a crop of Sorghum or Chinese sugar-cane of 
48ft of grain and 420ft of straw, or a total increase per acre of 86Mb | 
of grain and 7,560ft of straw, valued at R45“^’3» g’V 111 ? a c ^ ca J‘ P^ oal 
per acre of R27-8-3. In this scries of experiments, saltpetre gave the best 
results ; bone stood second on the list, but “ probably,’ says the Ma* 
nual, “ if the continued effects of each were considered, bone-dust would 
stand first.” In an interesting note on the use of and trade in bones in 
Bengal, prepared bv Mr. B. C. Basu, an account is given of some experi¬ 
ments made, through rayats, to test the efficiency of bone-meal as a manure 
for paddy. The results of these were very encouraging as they snored an , 
average increase of 570ft of paddy P er a cre by manuring with 240I0 
of bone-meal. “The money value of the increase in a year of ordinary 
prices mav be taker, as Ri>S, while the price of 240ft of bone-meal applied . 
pet; acre is only R6 at its present high price in Calcutta. Until, 
however, bone-meal can be offered to the public at cheaper rates than 
oil-cake, there is no hope for its general adoption in native agriculture. 

A considerable and increasing export trade in bones exists in India, 
which is not a matter of congratulation to the Indian agricultu ist In 
the vear 1884-85, 18,383 tons of boms were exported from India; while 
in 1888-80 this trade had nearly doubled itself. 35*303 tons, valued 
K174 lakns, having been exported during the latter period 
nearly half the weight of a quantity cf mixed bones is made u 
phate of lime, we thus see that in the year 1888-89 alone, ab< 
tons of calcium phosphate were removed from the soil and taken out of 
the country altogether. If this continues for many years, the result may 
be anticipated of a serious diminution in the already small proportion of 
phosphates which exists in the Indian soil This export trade, however, 
is very far from representing the actual quantity of bones that must be 
available throughout India. According to Mr. j. E. O’Conor’s Statisti¬ 
cal Tables of the Foreign Trade of British India, in the year 1888-89, 
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8.053,686 hides, t .e. y skins of cows, bullocks and buffaloes, were exported to 
other countries. From this may be deducted 48,449 hides which were 
imported into India from foreign countries, during the same period, and 
which may or may not have been again exported, thus leaving at least a 
net total export of 8,005,2-7 hides of cows, bullocks, and buffaloes that 
were slaughtered or died in India during the vear 1888-80. Assuming that 
the bones of an average sized cow, bullock, or buffalo weigh 80I& | Benson, 
Satdapet Experimental Farm Manna’, p. 25), we have a total of 28^ oci 
tons of bones from the cattle from which these hides were obtained. Besides 
this, a large quantity of hides is annually used in India for manufacture 
into leather, and the bones from these should also be available. But there 
is still a further source of bones,for India exports large quantities of dress¬ 
ed and undressed skins chiefly from sheep and goats, the bones of which 
animals should be a valuable source of manure since in the year under 
notice these skins amounted to over twenty-four millions. When a due 
allowance has been made for the bones of the animals represented by 
the hides and skins of commerce, even this estimate would not include the 
bones of the very large number of cattle that annually die in the villages and 
whose bodies are thrown into the nearest nullah or water-course, without 
either their skins or their bones being utilised, nor would it provide for the 
vast numbers of wild animals that die annually throughout the country 
and whose carcasses rot in every jungle ; but it will suffice to show that 
although a considerable export trade in bones is springing up, yet the 
figures of that trade by no means represent the amount of bones that are 
annually available as manure. At present, as already remarked, bone* 
are not directly used for manure, in any form, by the ordinary Indian 
agriculturist. Indirectly, as thev decay, a portion of their nitrogen and 
phosphorus finds its way into the soil ; but this natural process is a very 
wasteful one. In some instances, caste prejudices debar the rayat from 
the use of hones, but even where this is not so, the conservatism of the 
Indian cultivator and the absence of any simple cheap method by which 
bom s may be crushed and reduced to the best form for application to the 
fields, have hitherto hindered the use of this manure. In the note (above 
mentioned) Mr. Basu gives details of a cheap method adopted by him for 
obtaining a supply of bone meal. He says * Raw bones may be bought 
in the Mofussil at prices not exceeding 8 annas a maund. They are then 
ground in a mortar with a heavy dhenki ( or pestle such as is used for husk- 
ing grain). With this appliance three men (two at the treadle and one at* 
the mortar) made 20 seers of fine meal and 20 seers of roughly broken bones 
in five and a quarter hours. At this rate one maund of bone meal would 
be obtained in ten and a half hours. Taking a man's wages at 3 annas a 
day of eight hour, the cost of making one maund of bone-meaf would be 
about 12 annas. To facilitate the work of grinding bones, they may l>e 
previously softened by some process of fermentation, for instance, by col¬ 
lecting them in a heap, moistening them with liquid manure and covering 
them <»ver with stiff clay, from time to time moistening the mass with fresh 
liquid and allowing it to remain thus for 6to8 months, in the course of 
which time, the bones will have become quite soft and fragile and can be 
easily reduced to powder.” 

Of late years, in Calcutta, Bombay, and Lahore, bone mills have been 
started,and thus both bone-mcai and superphosphate are manufactured 
in India, but the. present high price of these articles ( R32 to R60 per ton) 
debars the native cultivator from employing them, and their use is as yet 
confined to experimental farms and the land occupied by English planters. 

A considerable quantity of the bone-meal manufactured in Calcutta and 
Bombay is exported to Europe. 
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(c) Guano.— One of the most important animal manures used in European 
countries is guano, which owes its value to the ammonia, phosphates, potash, 
and soda it contains, as well as other constituents of plants in small amounts, 
but in a readily available condition. Insignificant quantities of this valuable 
manure have been imported to India, for experimental purposes. It has 
been ascertained that it is very efficacious as an application for preventing 
sugarcane cuttings from being attacked by white-ants, while at the same 
time it affords that crop the food needed 'curing its growth. The large 
expense entailed by the importation into this country of South American 
guano will always preclude its use by the Indian agriculturist, but efiorts 
might be made to utilise deposits of guano which have been found in vari¬ 
ous parts of India, such as the bat guano of the caves in the Kurnool Dis¬ 
trict, in Moulmein, and near Vizagapatam, and the bird guano, in the Nico¬ 
bar and Andaman Islands (see Callocalia nidifica, Vol. II., 5 ° 8 )- . 0l 
the former, an experimental analysis was made by the Chemical Examiner 
of Madras, which showed that bat guano was particularly rich in ammo¬ 
nia; but its value as a manure is little recognised locally, and no records 
of its experimental use are available. Samples of the latter (bird guano) 
were sent to the Superintendent of the Botanic Gardens. Calcutta, for 
practical trial, but no information has been received as to the result of this 
experiment. 

Guano, both from Callocalia nidifica and from bats, has, however, been 
extensively employed by Chinese agriculturists in the Malay Peninsula in 
the cultivation of the cocoanut, nutmeg, clove and sirih vine (Piper Betle) 
with good success, and it seems strange that the extensive supplies of this 
substance in India, alluded to above, are not made use of. 
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II.— Vegetable Manures. 


Various vegetable substances, such as the boughs and leaves of bushes 1 
and trees, indigo refuse, wood ashc.y, weeds of every description, green, dry, 
or burnt, oil cakes of various kinds, the soft deposits of tank beds contain- 1 
ing all sorts of vegetable substances, are, to some extent, used as manures by 
the Natives of India. They are usually, however,.simply thrown upon the 
land and dug or ploughed, into the fresh state, into the soil where, diming 
decomposition, they very frequently form a nidus for insects of various sorts, 
which prove injurious to the living plants. Except by the market garden¬ 
ers around large cities, no pits or heaps for the collection and maturation 
of vegetable manures are formed by die ordinary Indian agriculturist, and 
it is only what comes to his hand readily at the time that the peasant 
uses, and he almost never tries to gather together the vegetable refuse that 
falls during the year 1 for utilisation at the proper season. 

(l Green Manures.— Plants that contain a nuikv juice^such th emarfar 
(Calotropis gigantea) and 1 he milk-hedge * Euphorbia Tirucallri are spec ially 
preferred b\ the rayat; but besides these, various other plants arc favourite 
manures A compleie lEi of all that are so used is almost impossible, since 
it would include nearly every plant that grows wild in India; but the 
following are the principal and those that are most generally employed or 
are supposed by the Natives to have some special manural value .■ — 
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Adhatoda Vasica, At cs. 
Calotropis gigantea, A*. Hr. 
Cassia auriculata, Linn • 

Cedrela Toona, Roxb, 

Datura, (species). 

Dodonea viscosa, Linn. 

Euphorbia Tirucalli, Linn. 
Holarrhena antidysenterica, Wall) 


Indigofera paucifolia, Dclilc. 
Jatropha Cureas, L.inn . 
Melia Azadirachta, Lin A. 
Mirabilis Jalapa, linn. 
Ocimtun sanctum, Linn. 
Pongatnia glabra, Vent. 
Solatium, (species). 
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plants, covered, and left to decompose (Indian Agriculturist, ]une 16, I VEGETABLE 
x888). In spite of its suitability to the climate and soil of India, no very | 01 ANURES - 
extensive use, however, appears to be made of this system of manuring. 

The agriculturist, either through greed or the innate conservatism of his 
character, usually prefers his meagre hot weather crop, to any prospective 
augmentation of the winter one, by methods which do not bear the stamp 
of ancestral use. 

(5) Oil-cakc.. —The use of the various forms of oil-cake as manures will Oil-cuko. 
be dealt with in another portion of this work (see Oils& Oil-cakes Vol. v.) | 25s 


III.— Mineral Manures. 


Mineral manures, although occurring in many parts of India, are 
not used by the Natives generally. They may be enumerated thus: — 

(1) Lime.—The use of lime as a manure is in India practically over¬ 
looked and perhaps fortunately so, for did the native agriculturist know its 
stimulating properties on a "soil stinted of other manures, he would 
probably soon, by its help, liberate all the insoluble mineral substan¬ 
ces in the soil, which in the natural state would have become slowly 
available to the plant, and thus anticipating the supplies of future years, 
leave the soil barren. The high price of fuel is a great obstacle to its 
use in India, but in the vicinity of large towns where accumulations 
of refuse exist, the lime might be burnt with these, and thus made avail¬ 
able for agricultural purposes at a low' cost. There is no doubt that with 
judicious management, many lands in India might be vastly improved by 
the use of lime; but it would be injudicious, in the present state of agricul¬ 
ture, to furnish the ordinary native agriculturist with so violent a stimu¬ 
lant for the land. As a manure fur leguminous crops, lime, as well as the 
next manure of this series, gypsum, is very valuable. (Conf. with Vol. II., 

151). 

(2) Gypsum —Sulphate of calcium, in the form of the refuse from the 
soda-water manufactories, has been used successfully as a manure on the 
Sydapet Experimental Farm in Madras. In this form it contains not 
only the pure sulphate of calcium, but also calcium carbonate, various 
chlorides, sulphates, and sulphurcts of calcium and sodium, a mixture which 
is even more valuable as a manure, while in the neighbourhood of large 
towns it can be obtained at much less cost than pure gypsum. 

The results of the application of gypsum in India have been very encour¬ 
aging j the use of sulphate of lime in the Sydapet Experimental Farm so 
increased a Crop that a clear profit of R14 was realised over what was 
gained on an unmanured crop, a n ^ult due entirely to Ihe manure- Its 
use as a manure, however, is at present greatly checked by the high rail¬ 
way freight which is charged on it; but this would probably be at once 
remedied if it came into demand with cultivators VolV-tV, 195.) 

(3) Nitrates.—The nitrates of potnsb and soda arc both employed as 
manures in Europe, principally on av count of the nitrogen they contain, 
although nitrate of potash is valuable also from the potash that it can sup¬ 
ply to the plants. * 

In Europe the high price of nitrate of potash has prevented its gene¬ 
ral application, and, consequently, nitrate of soda has been used • but 
in India where a coarse nitrate of potash could be manufactured at a ve \ 
Jow cost, there is nothing to prevent the use of the more valuable salt. It 
is of special value as a toprdressing, applied when the plants are one or two 
inches high, and such are its powers of increasing the yield, that in some 
experiments with chemical manures made at the Madras Model Farm, it 
was found that an application of one cvu. per acre rn.irlv doubled the crop 
and gave the farmer a clear profit of thirty rupees over wh;tt was gained 
from a crop not so manured. It is said that the nitrate^ should be u^cd 
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in grain crops combined with common salt, as the latter checks the ten** 
dency to run to straw $ and since the common nitrate of potash contains 
chloride of sodium in considerable amount as one of its impurities, this 
would be the form most valuable to the agriculturist. Almost the same 
remarks, however, apply to the use of the nitrates of potash and soda as to 
that of lime. Used alone, they only act for one season or at most two, and 
they are mainly effective when employed on soils already well manured 
with organic substances. In England, nitrates are always employed when 
the weather is showery, and as the same atmospheric state is not available 
in India, the application of saltpetre without irrigation will not pay. To get 
its full value as a manure it should be applied on irrigated lands imme¬ 
diately after irrigation {Ind. Agric . Gazette , 1887, 564). In spite of the 
abundance, however, with which this salt occurs in India, it is little used 
by the native farmers. Many of them have learnt its value through the 
experiments on the various model farms throughout the country, yet their 
natural aversion to purchased manures and the fact that the manufacture 
of crude saltpetre can only be conducted under license, for which an annual 
fee is charged, prevent their using this manure. Until the fiscal restriction 
is removed, at any rate in favour of the cultivators, we cannot expect that 
the use of the nitrates as manure will become general in India. 

The protection of the salt revenue, requiring as it does, that saltpetre 
refineries should be worked under restriction, probably enhances the cost 
of production of nitrate of potash, and makes^its competition with nitrate 
of soda difficult so far as the manure trade is concerned. Notwithstanding 
the largely increased demand in Europe for nitrates as manures, the ex¬ 
port trade in nitrate of potash is practically no larger now than it was 
twenty years ago {O'Conor, Trade Review, iSSS-Sg). In 1888-89 the ex¬ 
port trade in saltpetre amounted 10420,503 cwt., while in 1884-85 it was 
451,917 cwt. Nearly one-third of this amount went to China, Hongkong, 
and the Straits Settlements, over one-third to the United Kingdom, while 
the remainder was distributed in small quantities to various other European 
countries and to the United States. The price of nitrate of potash, how¬ 
ever, renders it impossible that it can compete as a manure with the crude 
nitrate of soda from South America, in spite of the greater manural value 
of the potash salt. 

(4) Chloride of Sodium.—In Europe chloride of sodium or common salt 
has at various times been employed as a manure, but its effects are vari¬ 
able and uncertain, so that its use has of late years rather diminished than 
increased. Its employment in conjunction with nitrate of soda and potash 
has already been alluded to. It is said to enable the plant to absorb more 
silica from the soil; but this view is not supported by any definite experi¬ 
ment. It is generally used as an auxiliary with iime or the nitrates. 
Heavy dressings of salt are sometimes applied to pasture land to improve 
the herbage and destroy insect pests. Salt is also used to prevent the too 
rapid decomposition of manures, a purpose for which in India it might 
be employed with benefit, as farmyard manure is so rapidly decomposed 
that in a few months it becomes a fine mould which, although very valu¬ 
able, does rot answer the purposes of the ordinary article. 

The high price of salt in India is, however, a serious drawback to its 
use by the ordinary agriculturist, and although it has been employed on 
the experimental farms, )ct we . .innot hope to see its general introduction 
among the native farmers until some means of denaturalisation is dis¬ 
covered so as to render it unfit for human consumption; while it remains 
fit for u^e by cattle and as manure. Various experiments have been tried 
and a large reward offered by Government to attain this end. but as yet 
ail the methods tried have b< n unsuccessful, pure salt being easily 
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manner, yet no one seems to have performed independent experiments 
with the* poi fibre, and the available information is, therefore, of an inde¬ 
finite nature. Dr. Campbell’s description of the fibre, published in Royle’s 
Fibrous Plants, is the only complete account available up to date. The 
following extract will be found interesting f— 

“ Description. —The leaf is serrated, of a dark green colour above, 
silvery white below, not hairy or stinging ; and has a reddish pedicle of 
about three inches long. The seed forms in small currant-like clusters 
a l on o' the top of the plant, and on alternate sides about an inch apart. 
Two small leaves spring from the stem at the centre of and above each 
cluster of seed. 

« Habitat. — The Pooah is not cultivated but grows wild and abundant¬ 
ly in the valleys throughout the mountains of Eastern Nepal and Sikkim, 
at the foot of the hills skirting the Terai to the elevation of 1,000 to 2,000 
feet, and within the mountains up to 3,000 feet. It is considered a hill 
plant, and not suited to the plains or found in them. It does not grow in 
the forests, but is chiefly found in open clear places, and in some situations 
overruns the abandoned fields of the hill people within the elevations which 
suit it. It sheds its leaves in the winter, throws them out in April and 
May, and flowers and seeds in August and September. 

“ When Used. — It is cut down for use when the seed is formed ; this is 
the case with the common flax in Europe. At this time the bark is most 
easily removed and the produce is best. After the seed is ripe it is not 
fit fur use, at least it is deteriorated. 

“ How Prepared. — As soon as the plant is cut, the bark or skin is re¬ 
moved. This is very easily done. It is then dried in the sun for a few 
days ; when quite dr}', it is" boiled with wood-ashes for four or five hours ; 
when'cold, it is beaten with a mallet on a flat stone until it becomes rather 
pulpy, and all the woody portion of the bark has disappeared ; then it is 
well washed in pure spring water and spread nul to dry. After exposure 
for a day or two to a bright sun it is ready for use. When the finest de¬ 
scription oi fibre is wanted, the stuff, after being boiled and beaten, is daub¬ 
ed over with wet clay and spread out tv. dry. When thoroughly dry the 
clay is rubbed and beaten out; the fibre is then, ready for spinning into 
thread, which is done with the common distaff. 

«« Uses. —The Pooah is principally used fur fishing nets, for which it is 
admirably adapted on account of its great strength of fibre and its extra¬ 
ordinary power of long resisting the effects of water. It is also used for 
making game-bags, twine and ropes. It is considered well adapted for 
making cloth, but is not much used in this way. 

“ Dr. Falconer recognised the Pooah as the Bcehmeria frutescens, Don,, 
of Botanists, common at lower elevations on the Himalaya from Garhwal to 
the Sikkim hills (Ganges to Biwrampooter). In the outer hills of Garhwdl 
and Kumd'in it is called Pooee, and the tough fibre is used there for mak¬ 
ing nets. In Darjiling, B. frutescens goes by a similar name. Pooah and 
the fibre is used for similar purposes It was first described by Thunberg, 
who distinguishes it from the textile species, Bcehmeria (Urtica) nivea, 
which grows there in abundance. 

“ Captain Thompson, to whom the specimens of the Pooah fibre were 
sent, says of it, that ‘ when properly dr< ssed, it is quite equal to the best 
Europe flax, and will produce better sail-cloth than any other substance I 
have seen in India. 1 observe from Dr. Campbell’s communication that 
mud is used in the prep nation, which clog 1 - it too much, &c. My Superin¬ 
tendent, Mr. W. Rownec, who under.-a iruls the nature of these substances, 
Iclis mo that it pot sh were used in the preparation (which is invariably 
d..ne with Russian hemp and flax) instead of clay or mud, lluit the colour 
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would be improved, the substance rendered easy to dress, and not liable to 
so much waste in manufacturing’” {Roylc, Fibrous Plants , 368 — 370). 

The above quotation regarding Maoutia Puyaand the incidental allusion 
to it in the remarks regarding Rhea have very nearly recorded all that has to 
be said. The large bale of the fibre, shown at the Colonial and Indian Ex¬ 
hibition, and which was obtained from Assam, was either, as Messrs. 
Cross & Bevan suspect, a badly-prepared sample or the fibre is quite 
worthless. The former explanation would be in accordance with all pre¬ 
vious reports, for, although admittedly inferior to Rhea, it would be hard to 
believe that a fibre so popular with the fishermen could be so utterly worth¬ 
less as Messrs. Cross 8c Bevan’s analysis would make it out to be. 
The following demonstrates the results of their chemical examination of the 
fibre : — 


Moisture * . . . . • , . . .11*2 

Ash ........... 8*2 

Hydrolysis for 1 hour in 1 p. c. Na^O ..... 62*7 

Cellulose .......... 32*7 


According, therefore, to Messrs. Cross Sc Bevan’s observations, 
Maoutia Puya would be the least worthy fibre in India, since it has the 
next to the lowest amount of cellulose and loses more of its weight under 
hydrolysis than any other fibre examined by them. In their remarks re- 
arding the fibre, however, these distinguished chemists affirm : “ A large 
ale of this fibre was shown at the Colonial and Indian Exhibition; 
and by experts pronounced identical with Rhea. It now remains to be 
carefully ascertained in India whether there would be any advantage in 
cultivating, this plant in place of Bcehmeria nivea. We can onl\ repeat 
"hat we have said elsewhere, that every effort should be put forth in India 
to ascertain the peculiarities of every plant allied to Rhea. Tn scrme respects 
the true Rhea is too strung, and a Rhea-like fibre, a little inferior in point 
of quality, that could be more easily cultivated and more cheaply separated 
from the twigs, would in all probability prove a more profitable and more 
acceptable fibre than Rhea, which has occupied, and justly occupied, the 
minds of experts for the hist few years. 

I he specimen of this fibre exhibited was very inferior in many re¬ 
spects. It is introduced here, as presumably its rightful place, when nor¬ 
mally prepared. 

“ Not only was the specimen inferior in point of preparation, but it was 
found in the microscopic examination impossible to isolate the ultimate 
fibre, by reason of its breaking up under the needles. Many of the fibres 
of the Urticack.'TS shp\v this tendency to brittleness; but with special 
attention to cultivation and the conditions of grow th, these defects can in 
all probability be removed.” 

It is needless to add anything further except to emphasise what has 
already been said—namely, lha! if Messrs. Cross 8c Bevan’s analysis be 
confirmed as representing the fibre, an effort, should be made to replace its 
cultivation with the true Rhea or China-gra?s, nr at all events to sec that 
consignments of Pot are not «ent to Europe under the name of Rhea. 

1 he above compilation appeared in the publication edited by the 
writer-—Sc!c\ 1 inns from the Records of the Government of India (l*id. /., 
P'- j cs since transpired that the bale of sup- 

poved I 01 fibre examined by Messrs. Cross, Bevan, &. King was in all 
probability not Pot. In connection with the preparation of the fibres for 
the Imperial Institute an authentic sample of that fibre has been secured. 
On uus subject Mr Gammie of Mungpoo. Darjiling, furnishes the follow- 
mo irlr.rmat.ion I he who’* sample has bu-n prepared by the method 
pursued by the Nepalese and Lepchas, 
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FIBRE, i “The bark is peeled off the stems in long strips ; boiled in water thick¬ 

ened with common wood-ashes until it is pulpy ; then as much as possible 
of the adhering bark is separated from the fibre by alternately beating with 
a wooden mallet and washing in cold water. After this the water is rinsed 
out, and each bundle of fibre is thickly covered with a paste of micaceous 
clay, and dried. When thoroughly dry, the clay and the remaining bark 
are easily shaken off, leaving the fibre in a state fit for use. If fibre is 
required free from dust, it is repeatedly rinsed until the water runs clear, 
and then re-dried. 

“The white or bluish-white clay found here and there near streams is 
preferred, as it gives the fibre a good colour. 

“This clay, by being fused with fire, is re converted into common mica¬ 
ceous, schistose stone. 

“ If the appearance of the fibre is of no consequence, yellow clay is said 




to be as effective. 

“ I do not know whether the action of the clay is altogether mechanical 
or not. A few samples which were prepared by treatment with lime and 
chalk were coarse in appearance and rough to the touch ; those treated by 
clay, on the other hand, were soft and silky. Although the Pooa is rather 
a common plant, it is seldom gregarious to any extent as far as I know ; so 
tha’ the collection of a large quantity entails an expenditure which must 
exceed the value of the fibre extracted.' l obtained five maunds of stems, by 
contract, for three rupees per maund, but 1 question if I could obtain them 
at the same rate again, as the people had to search far and wide for even 
that quantity. At a moderate estimate the further cost to manufacture the 
fibre was five rupees, making a total of twenty rupees. 

“The fresh stripped bark weighed 63 fb and yielded only 4 D> of fibre. 
The cost of producing one pound of fibre would, therefore, he five rupees. 

“ Pooa is chiefly used for fishing nets and lines. I am told that formerly 
the Lepchas made cloth from it, but the contraction and expansion readily 
caused in it by atmospheric changes made it uncomfortable and undesir ible 
for wearing apparel.” 

It would thus seem that little hope need be entertained of obtaining this 
fibre from the wild stock. Should it prove of value (when Mr. Gammie’s 
sample has been submitted to commercial and scientific tests) and to 
possess advantages over that of Rhea the plant would have to be cultivated. 


266 MARANTA ,Linn.; Gen . PI, I/I., 649. 

A genus of Scitamin f./K (the Ginger Family) named in honour of Maranti, 
a Venetian botanist and physician of the sixteenth century. It gives its name to 
thcTilbe M \rani * .13 and is characterised by having a terminal few-flowered but 
branched panicle, the flower* b-une on slender ebracteate peduncles with narrow 
deciduous sheathing bracts at the origin of the ramifications. Corolla tube 
cylindrical, often gibbous: staminal tube contained within the corolla, petd- 
loid with a solitary anther on c-nc side. Ovary by abortion 1 -celled and 1- 
seeded with two sn.all empty cells. Fruit ovoid, somewhat oblique with a fleshy 
j grem pericarp. There arc some ten sp :cies in the genus,all natives of Amerira, 
with one or two widely cultivated in the Old World on account of the starch 
contained in their tubers. 

267 Maranta arunditiacea, Linn. ; FI. Br . Iml ., VI. y 19S; Scitamineje. 

West Indian Arrowroot —A name given to distinguish it from 
East Ind ian, the produce of Curcuma aagustifolia, Roxb. ;—see 
Vol. IT., 652-655. L Gcr. 

Arrow-root, Fr. ; Amerikanisches Starkmehl. Arrowmehl, 

Syu.--lt sterns probable that M. ramosissima, Wall., and M. indicA, 
Tu5''U’ t are syimny ms For a cultivated f"rm of M. arundinacea, Linn, and 
are not specifically distinct, as some writers maintain 
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, n ... ,, > MARANTA 

(G. Watt.) arundinacca . 


Vern.— Tikhor ( tickhur ), Hind.; Tavkil, Mar.; Ararat, Guz r ; huaha 
neshasteh. Dec. ; Kuva mavn or kaamau, Tam. ; Tavaksha, Kan.j a«<7, 
Kughei, MalaVj Pen-bwa , Burm. It seems probable that all the verna¬ 
cular names here given, strictly speaking, refer to the starch obtained from 
East Indian arrowroot— Curcuma angustifolia— though they are doubt¬ 
less now-a-days given to any form of that farinaceous substance. 
References. — Roxl> ., FI. Ind., Fd. C. B. C., to ; Voigt, Ho? t. Sub, C?/.* 
S75 • DC., Orig. Cult. PL, Si , Ma^on, Burma and Its People, S°7 * °oo ! 
Bindley and Moore, Treasury of Boi., 720 ; Fliick. & Haiib., Phttrvicrog.' 

* r-r /-> r\ • . . i’j . .r. > /n) o; _ _ .-7.. DicA.’KC. 



Ind. Trans., II., 79-^i, 393 , 41S • Journal {Old Series), II., 2 i 5 > 
262, 2K6, 3 16. 36 s; HI- V'roc.), 167, 2 - 3 , 2S2; VIII. {Proc.), 24. 

Habitat, .History, & Food. — Authors are agreed that the name arrow- 
root was derived from the alleged alexipharmic properties of the plant. 
The iuiceof the fresh hoot was employed by the Mexican Indians as an ex. 
ternal application against the action of the poison used on their arrows. 
The earliest authentic mention of the plant occurs in Sloane’s Catalogue 
uf Jamaica Plants (1696), where it is called Canna India radice alba 
alexiphannace. It was first discovered in Dominica, thence sent to Barba¬ 
dos and, subsequently, to Jamaica. Patrick Browne fin 1756) mentions 
Cultivate 4 in gardens in Jamaica, and, in addition to alluding to its 1 
alexipharmic virtues, informs us that “ the root washed, pounded fine, and 1 
bleached make a fine flour and starch,” which was sometimes used as 
food when provisions were scarce. In 1750, Hughes (Natural History op 
Barbadocs, 221) spoke of the starch made from the roots as far excelling 
that of wheat. , j 

According to some writers, arrowroot was introduced into England by 
Houston about 1732, but in Renny’s History of Jamaica (2?- 1 ), 24 cases » 
are said to have been the first consignment to England, and these were 
exported in 1799. Some confusion seems to have been made by writers 
both in Europe and India between the farina from this plant and the East 1 
Indian arrowroot, if not also with tapioca, the Brazilian arrowroot. There , 
appears to be no doubt of the fact that all forms of the arrowroot plant j 
were derived originally from America. The so-called arrowroot of India, 
referred to by Bentley &. Trimen and others undir the name of Maranta 
indica, a species which had narrower, sharper, and sm«>< ther leaves than the . 
ordinary plant, was either Curcuma augustilolia or one «>l the earliest intro¬ 
duced fur,ns of Maranta, whirh came 10 India be tore the first record of 
introduction. That the true arrowroot plant must have been introduced , 
about the beginning « f this century, tlure w-ems no doubt, but in Bengal [ 
at least it did not attract attention much before 1830. The earliest mention 
of a plant belonging the genus Maranta s curious!} enough associated 
with Sylhet, Thus Wallich, in 1833, recognised the plant, which the Agri.- . 
Horticultural Society of India had be* n cultivating under the impression I 
that it was the true arrowroot, as being “ Maranta ramosissima introduced 1 
into the Botanic (sard ns from Sylhel about twelve sears apo. 11 This, ho 
said, was quite different from the West India M. arundinacea. ,, The 
Sylhet plant was probably the M. indica of some writers, but, as remarked 
above, the more recent authors confused that with Curcuma augustifolia, the 
arrowroot plant of Southern and Western India. We have thus no record 
of the introduction oi M. ramosissima into Sylhet, nor for lh.it matter into 
India, nor indeed have sve any distinct rcaord for M. . nmriinarea, but that 
they are both American plants there seems ftp doubl. If 1 v form of Maranta 
be "a native of India, the singular silence of Roxbui gb ffor he alluded to 
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arrowioot as an American plant only which yielded a similar farinaceous 
substance to that obtained from Curcuma angustifolia) would be difficult to 
get over; indeed his silence practically proves that, in his time at least, the 
true arrowroot plant had not been even introduced. In the XIth Volume 
(1810) of the Asiatick Researches, for example, Roxburgh says: “ I shall 
only add, on the subject of this nutritious powder, that it is very similar 
to the powder which is obtained in America from the roots of Maranta 
arundinacea, and which is known in Europe by the name of Indian arrow- 
root.” Ainslie, who wrote sometime after Roxburgh (1823), says that 
w Maranta arundinacea has lately been brought to Ceylon from the West In¬ 
dies, and thrives well at the Three Kories, where arrowroot is now prepared 
from it and reckoned of the finest quality.” It is remarkable that Wallich, 
if he meant that M. ramosissiraa was a native of Cachar, should not have 
said so, since he must have known that that opinion was opposed to Rox¬ 
burgh and Ainslie. Voigt ( Hort . Suburb., Cal., 57$) speaks of it in 1845 ns 
cultivated in the West and East Indies ; he adds, that it flowers in the rainy 
season, from which fact it may be inferred that it was, at the time he wrote, 
regularly cultivated in India. Firminger, who in 1863 brought out the 
first edition of his Manual of Gardening in India , while comparing the 
arrowroot of Curcuma angustifolia with the true article, savs : “ I cannot tell 
why any but the genuine kind should be produced at all in this country, or 
whether any difficulty is experienced in the cultivation of M. arundinacea 
on the Madras side ; in Bengal the plant may be obtained in any abund¬ 
ance, and cultivated with the greatest ease. Dr. Jameson states too, 
that it thrives in the Saharanpur district and throughout the North-West 
Provinces.” 

The earliest direct mention of the introduction of Maranta to India is 
the passage to which reference has been made. The Agri.-Horticultural 
Society of In iia obtained roots from the Cape of Good Hope. These 
were cultivated and gave a net profit of {*2,307-10 from 4 btghas of land, 
planted in 1831. A demand for roots thus arose, and the Society distribu¬ 
ted all they had and were prevented from indenting for a further supply 
from the Cape by Dr. Wallich’s report, that the plant could be had in Syf- 
het. No mention is made of the true West Indian stock having been pro¬ 
cured, but doubtless it is grown in India now, though it seems probable, 
from the facts here mentioned, that the form known as M. ramosissima 
must have been widely distributed, and is thus probably cultivated by many 
persons who are ignorant of its not being the best West Indian arrowroot. 
The available information or, this subject is, however, so imperfect that 
little more can be done than to indicate, as already done, our imperfect 
knowledge. 
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Method op Cultivation and Preparation op the Farina, 

ist , Bengal, —The account given by Firminger may, perhaps, be accepted 
as the best statement, although, of course, he says nothing as to the extent 
of its cultivation, and his description is of a general nature, hence more or less 
applicable to all India :—“The root,” he writes, “should be put in the. ground 
in the month of May. Drills should be made about three or four inches deep 
and two feet apart, in which the routs should be laid at the distal c.e of a foot 
and a half from one another, and the earth covered over them. As the 
plants grow, they should be earthed up in the same manner that potatoes 
are. They love a good rich soil, and plenty of water during the time of 
their growth, which l’ter, indeed, thr y get naturally, as iheir growing 
time is during the rains. They bear their small white flowers about 
August, and in January or February ike crop maybe taken up for use. A 
month or two previous, however, water should be entirely withholden, to 
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T,r \ MARAKTA 
(G. Wat..) arundinacea. 


,, ^ . l TVtA\r nrp of i nure ivory-white colour, and should j 

be al wTa? *he smaller ones should be reserv- 

j r ., f res b planting, and the pointed ends also of the larger ones, at the. 
extremities of which the eyes are situated, should be broken off, three inches 
in leno-th, and kept for the same purpose. . 

*< The mode of preparing the arrowroot is very simple. The roots after 
being well washed should be pounded to a pulp in a wooden mortar winch 
maybe hired for the occasion from the bazar. The pulp should be throWh 
™to a large vessel of water, which will become turtnd and milky, a portion 
of the pulp remaining sus'pended in it as a fibrous mass. T tie brou P 
should be lifted up, rinsed, pounded again nt the mortar, thrown again nto 
the water, lifted up a second time, rinsed, and then thrown av.ay. The n.ilky- 
looking water should be then strained through a coarse cloth into another 
vSself and when the sediment has settled, the water should be poured 
trcntlv off and clean fresh water poured upon the sediment. I his. after 
having been well stirred up, should be strained through a fine cloth, and on 
settling the water should again be carefully and gently drained aw ay. 1 he 
•sediment, which is then fine pure arrowroot, should be dried on sheets of 

Society of India h- 
mention is made of Out,a Nagpur arrowroot. Thus, Dr. Mouat reports 
on a sample prepared in 184.3 a 1 Purulia. In the same year Babu Sumbu 
Chunder Ghose forwarded to the Society twelve canisters of arrowroot j 
grown and manufactured at Birbhuni. The report on these samples was ( 
to the effect, that the farina was of excellent quality, well prepared ar 
dried, without any disagreeable odour or flavour. “It forms a good J*;dl), 
and is well adapted for all the purposes to which this mild and nutritious , 

substance isfapplied. ” ,, , . . I 

At the Colonial and Indian Exhibition exccller samples of arrowroot, 
prepared and tinned in the European method, were shown by Mr, H. H. j 
Abdoollah of Colootolla near Calcutta. It is known that several other 
makers produce arrowroot which successfully competes, bot 1 in quality 
and price, with the imported powder, but definite particulars as to toe ex- , 
tent of cultivation are not available. 

2nd, North-Wester71 Provincesand Oudh .—Atkinson writes : This root 
has been successfully cultivated in these provinces. The labors are read) , 
tor digging in Januarv, and should be scraped and well washed before 
being- powdered, in order to remove the acrid poisonous juice. An ordinary 
piece of tin punched with holes makes a good grater. A fur being wasted ( 
the powder should be dried in the sun before being stored. I he arrowroot i 
produced from these tubers at Haldwani, |ncar Naim Tal, by Mr. Fraser 
has been pronounced by experts both hero ami m Europe to be vqu.d to Inc* 
bebt West Indian arrowroot.” In a report of the / • know Horticultural 
Society, 184 ?, mention is made of the despatch to C itta of a sample of 
arrowroot made from the plants grow n in the gardens. | 

irdj Madras. —The cxient to which the true arrowroot is cultivated in 
South India cannot be discovered. Many writer 
however, and speak of it as an imp ortant crop, but 
article of trade is the East Indian form Curcuma anf 
cant, however, that Sir Walter Elliot 1 FL Audit., 1 i 
ramosissima. Wet.L, the Pala gandi of ti e I • 
hill forests.” That name, according to MoorJeen S 
denote rather Alpinia Galanga, and Sir Waller dm- 
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ding 


Curcuma sp. 


allude to arrow-root, 
/on probably the chief 1 
nstifolia. It i$ signifi- j 
) should state that M. ! 
5 pic is ** w ild In all the I 
»eriff, would appear to 1 
; not refer to Curcuma 1 
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SUiUUa. ran in 11, 11 ..* o A . . 0 , 

imarks that it is " wild Turmeric, C. montaua vcl angustifolia? It 


seems thus probable that he made the fnistake, by n 


M 


'eque 


N.-W. P • 
Oudh. 
272 


Madras 

273 















Dictionary of the Economic 


<SL 


West-Indian Arrow-root. 


CULTIVA¬ 

TION. 
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U ramosissTma Shortt 8p9) ° f re 2 ardm S the "' ild arrowroot of India as 
, ; Sh °’ tt > ‘ n an essa y on arrowroot cultivation in Madras. 

Lrcnm H^n kf t account of the difference between Marantaand 

anoficaWe to hnfh ’ fu ™' sh f certain facts which must he accepted as 
apphcable to both forms since he does not say of which he is dealing 

rdauVe S ex entr^hich 1 h ref0r f Unable to " ive ;ln > ^™ation as to life 
“f n„d rude .... , J 

!*"*!• and Plf"/ out , tbe rhizome or root stalks, at about one foot 

apart either way, before the commencement of the rains. Thereafter 
little or no attention is given to the crop. As a rule, manure is seldom 

ed a " d ‘{j?. P ants arc not irrigated, except, perhaps, in exceptional 
instances whdst crop after crop is taken off the same soil. P 

in theselertlon 1 ofTho^-f le mi fiC Culture of arrowroot - cartf should be taken 
or „ ° f 1 T J1 ■ The crop S' rou s bcst in a soft, loose sandy soil, 

rJ a H;f?, r V a 3t P i° r0US loam y one, which admits of the rhizomes forming 
readily and enlarging to their fullest extent. The land should be well 

P,L°&A n , d freel >, ma aured with rotten farm-yard manure, which should 
.Wh£E Z l mixed .' vllh thc soi >- It should then be levelled -and formed 
into beds of a convenient size, so as to admit of the plants being irrifated 
when necessary, and the plants should be planted out 2 feet apart fither 
wa X' O- 1 these hillsf we prefer to place out the seed stalk in lines 2 or 
to ^ e< r t apart either way, and when the plants have attained a height of 6 

inches, to dig a trench, one foot wide, between every two lines about 
Pf da fc »t dee P 5 the soil thus obtained is used to ridge up the line of 
f, lan ‘f; This plan will also prove useful if it become necessary to irrigate 
tie plants, which can be done by the trench between the lines if rare 
limr-'H-n ; P the ridges along the lines of plants welt earthed up at all 
clusters. ^ P Sh ° U d haV£ P ' Cnty of room to enable "'em to form large 

“ For seed vve generally prefer the root-stalks with their fibrous roots 
broken up, and the stalks cut short to aboii four inches in length. The 
hrst inch o** two of the rhizomes will also answer the purpose o^ seed in 
fac any portion of the rhizome of the size of an inch, containing a joint 
will answer the purpose equally well. The rhizomes are fit to be taken 

VP in u ab °V t ™ nC or te . n m , ontb *- T he >’ arc P lant ed out in the month of 
March and taken up in the following January or February. After the 
& out, they are hand-watered twice a week, till they become 
bu V \ hcre fac,llt,es exiVt > other ™des of irrigation may be 
; , and abo 4 t ? nce , a the field should be weeded, thc earth 

loosened freely around the plants, and the stalks kept well earthed up.” 

furnishes an estimate of the expense of cultivation which 
i ‘, K^o per acre. He then adds :— 44 The average crop of rhizomes 

FhTwrf ° nan a T l u n u iS 2 oOO pounds, yielding 460 pounds of farina, 
the average is one-fourth the quantity of the cor mu s, but for safety I have 
fixed it at one-sixth the quantity which at four annas the pound will realize 
K100; the retail price of arrowroot is from 12 annas to Ri the pound, and 

K*u!r im V o my es V rnate * dedl *ctine R50 for cost of cultivation, there is a 
balance of K50 as the net profit. \Vith care and attention in the cultivn- 
ion an preparation of thc arrowroot, the profit will be found to exceed 
the estimate greatly. 
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Dr. Shortt’s description of the process of manufacture docs not mate¬ 
rially differ from that given above by Firminger, and it need not, therefore, 
be reproduced here. 

4th, Bombay. —Graham (Cat. Bomb . PI., 212) alludes to Maranta 
ramosissiina, Wall. (PL. As. Par. 3 t., 286) as a native of Sylhet which had 
been introduced into Bombay by Mr. Nimmo, from Bengal. “ It # has nu¬ 
merous long clavate tubers, and much resembles the West India arrowroot ” 
(Wall.). 1 he dry air, says Graham (quoting Gibson), of the Deccan in ! 
the cold season seems to affect its development. Dalzell & Gibson in 
their Bombay Flora repeat the same statements under the two names, M. j 
Zebrina and M. ramosissima, two plants which Graham, and correctly so, 
kept distinct. In Dr. W. Gray’s sketch of the botany o; Bombay the 
remark occurs, “ M. arundinacea, the |West Indian arrowroot, exists in a 
few gardens, and, judging from its luxuriant growth, is capable of being 
profitably cultivated in Bombay.” 

5th, Burma.— Mason says : “The true arrowroot plant was introduced 
several j^ears ago by Mr. O’Riley, and is beginning to be largely culti¬ 
vated. The arrowroot made is not inferior in quality to any imported ; 
while it is sold for half the price, at a good profit. A gentleman at 
Tavoy has sold a considerable quantity for exportation this year, and has 
orders for more than a thousand pounds of the next crop” (Burma ami 
Its People , 507). Mention is made of Mr. O’Riley’s introduction of the 
root into Burma in the Proceedings of the Agri-Horticultural Society of 
India (1844). He there states that he had been so successful with the few 
bulbs of Maranta arundinacea furnished to him by the Society that he in¬ 
tended to extend its cultivation considerably. Mr. O'Riley adds that, with¬ 
out exception, the persons to whom he had given tubers had pronounced it 
superior to Speed’s, and that as the gardens of the natives possess a fine 
free suil of the richest description, he considers its introduction into Tenas* 
serim Province of some importance. In the same year Major D. Williams 
sent to the Society samples of a bulb and farina prepared From it which he 
considered far superior to arrowroot, lie then remarked “the arrowroot 
plant grows all over Arracan and is eat on as a vegetable.” From this it 
would be difficult to know what either of the two plants alluded t<£ may 
have been, but very probably neither of them were Maranta. In a later 
communication, however. Major Williams furnishes fuller details from 
which it would appear that Dr. Wallich determined his bulb that yielded 1 
afar superior arrowroot to the true plant to be Tacca pinnatifida. But 
the Arracan arrowroot, which was eaten as a vegetable, does not appear ; 
to have been determined. Could it have been thi sweet cassava which in ■ 
Assam, about the same time as the above appeared, was also stated to be*! 
plentiful and to be eaten as a \vgctableP 

Maranta dichotoma, Wall., see Phrynium dichotomum, Ro\ .V; Vol. Yl. 
MARBLE, Ball, in Man. Gcol. of Ind., Ilf, -^55 — 471 , 686* 

The I ’tm marble*' is geologically restricted to limestone or carbonate of I 
lime capable of receiving a polish. It occurs in several different forms, two 1 
of which are unieoloured, via., white and black, while many varieties are I 
streaked and parti-coloured. The vcining or colouring’ ; ; derived from the i 
presence of acjidcntal minerals, frequently metallic oxides, also in many I 
ca?,es from imbedded fossil shells, corals and other organisms. 

Marble, Mallet, Gcol. of Ind., IV. (Mi?u t\i!ogy), 130. 

Marure Fr. 4 Marmor, Ger,; Marmo, Ital. 

Vern. •Saf-.xid-prJtttr. Kr!a : -:a-pat!iir, Shah-ncalsadi, Hind. & Pn*; | 
Pulaiam, mar mar, Malay.; Sung-i-mnrmar, Pfrs. 
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The subject of the occurrence of marble in India has already been dis¬ 
cussed, together with that of limestone, in the article Carbonate op 
Lime, Vol. II., 143—152. For more detailed information the reader is 
referred to Ball, in Man. Geology of India , l. c., in which the subject has 
been v erv fully and elaborately discussed. 

The following note has been kindly furnished by Mr. Medlicott on the 
extent to which marble is worked in India : — 


Jabalpur. 


278 

Himalaya. 


270 

Raj pu tana. 
280 


“ Marble of inferior quality is found in the metamorphic rocks of the 
Peninsula and the Himalaya, but the only place where it is worked is in 
Rajputnna, where the marbles of Jaipur and Jodhpur are celebrated over 
the whole of India. The marble rocks at Jabalpur also yield marble (a 
dolomite) of good quality, a block sent to the Paris Exhibition having been 
declared to be equal to Italian marble for statuary purposes : as a rule, the 
beds are much jointed and crushed, so that it would be difficult to obtain 
large blocks in any quantity.” 

Mr. F. R. Mallet in his Mineralogy gives the following analyses of 
three well-known Indian dolomites : — 


Calcium carbonate 
Magnesium carbonate . 
Ferrous carbonate 
Oxide of iron and alumina 
Insoluble 


I. 

II. 

III. 

55*48 

59*7 

605 

43*55 

37*8 

38*7 

•36 

i'ol 
*8 j 


* *61 

*3 


Kerudaman- 

galom. 

281 
White. 

282 
Elack. 

283 

Yellow. 

284 

Grey. 

285 
Veined. 

286 


Sutlej. 

287 

Burma. 

288 


100 99*3 99-5 

I. The white saccharine marble of the Jabalpur rocks referred to above as equal 
# to Italian stone for statuary purposes. 

II. Light grey saccharoid, and III., white, almost crypto-crystalline marble from 
the Titi river, Western Duars. 

In addition to the Rajputana marbles referred to by Mr. Medlicott, 
records exist of the stone bein^ worked, to a small extent, in other parts of 
the country Thus, it is stated that the shell-marble of Kerudamangalam 
is made into table-top ?, paper weights, and small ornaments in Trichinopoly. 
This marble, when polished, is of a d irk grev colour, and is marked like the 
well-known 44 Purbeck ” stone with whi^e sections of included shells {Man. 
of Trichinopoly Dist60). 

Mr. Baden Powell states that a yellow marble called Shahmaksadi ob¬ 
tained from Manairi, Yusufzai, is cut into charms and ornaments in the 
Peshdwar district (Ph. Prod , 37)* He also mentions white, black and 
grey marble from Delhi; an inferior marble, Kalai-kn-paitar, from Karnaal 
in Hissar; grey marble from Bhunsi in Gurgdon ; black marble from 
Kashmir; and a form of translucent marble, safaid-pattar from Sh^hpur. 
Most of these marbles, however, are used like limestone for making fine 
qualities of chunam. A veined marble tabri) found in the Kowagarh hills 
of Rawalpindi is occasionally worked into cups and ornamental objects, 
but the cost is great on account of the hardness of the stone and the 
absence of skilled labour. The pillars of the pavilion in the garden of 
Bairam Khdn at Attock are made of this beautiful stone (Rawalpindi 
Gaz. f ir), An inferior form of marble is frequent in the Sutlej Valley 
which does not appear to have been worked. The beautiful semi-lranspa- 
rent while marble obtained from the Toyyim hills in Upper Burma is 
extensively used for carving the well-known siuing and recumbent figures 
of Gaudama, to be found in the pagodas. See., of many parts of that 
country. 

Margosa tree, >ee Melia Azadirachta, Linn, ; Meliace/e ; p. 211. 
Marigold, see Calendula officinalis, Linn. • Composite ; Vol. II., 24* 
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Marlea. 


(G. Watt.) 


MARRUBIUM 

vulgare. 


[ SIT/E ; Vol. VI., Pt. II. 

Marigold, African -the genda of India, see Tagetes erecta, ; Compo- 
& } [ Ind. III., jog . 

Marigold Burr, see Bidens tripartita, Linn.2 Compos t^e ; FI. Br. 

Marigold, French, see Tagetes patula, Composite ; Vol. VI., Pt. II. 

[II.. 5°- 

Marigold, Marsh, see Caltha palustris, Linn. ; Ranunculacece ; Vol. 
Marjoram, See Origanum vulgare, Linn. ; Labiate. 

Marking Nut Tree, see Semecarpus Anacardiuin, Linn. ; Anacar- 

[diace./e ; Vol. VI., Pt. I. 


MARLEA, Roxb.; Gen . PL, /., 949. [Cornace^. 
Marlea begoniaefolia (begonifolia), Roxb.; FI. Br. Ind., //., 743; 

Syn. — M. AFFIN1S, Dene.; M, TOMENTOSA, //«•?'£. J DlACICAR- 

P1UM TOMENTOSUM, Blunie; D. ROTUNDI FOLI U 1 I, Hassk. ; STYLIDZUM 
chinense. Lour.; Styrax javanicum, Blume . 

Var.—alpina, H.f. & T ., found in Sikkim at altitudes of from 6,000 feet to 
9,000 feet. 

Vern. — Marlea, marlissa, (Sylhet), Assam j Timil, Nf.pal; Palet , Lfp- 
ciiaj Garkum , budhal , tumbri , N.-W. P. ; Tuviri, Kumaon ; S’n'du, 
(Wardwan) j Prot, Kashmir ; Mandrd, bodard (Bias); Sidlu, ( Che- 
nab) j Tilpatlra , chit pattra, Kurkiti, (J HELUM) ; Padlu (Ravi); Budd - 
ndr, metnokd , (Kangra) Pb. ; Tapuya , Burm. 

References. — Roxb., FI. Ind., Ed. C.B.C ., Brandis, For. FI., 25T; 

Kura, For. FI. Burnt., /., 5^, 545: Gamble , A/V*n. Timb., 211 ; St< ziart, 
Pb. PI., <> 3 ; Mia. FI. Ind. Bat., /., />/. /., 744 ; Badi n Powell, Pb. Pr ., 
5<?5 ,* AVw. Dist., 3 t 1 ; Indian Forester, Fill., 37 . 

Habitat. — A tree foflen small, but sometimes attaining a height c l 60 
feet), found throughout Northern India, at altitudes from 1,000 feet to 6,000 
feet; common from the Panj&b to Bengal and Burma. Distributed to 
China and Japan. The variety alpina is met with in Sikkim where it as¬ 
cends to q,ooo feet. 

Fodder.—The leaves are sometimes given as fodder to cattle and 
goats. (Stewart) (Conf. with Vol. III., 430). j 

Structure of the Wood.—Wood white, soft, even-grained. Weight 1 
42lb per cubic foot (Gamble). ^ ! 

Domestic Uses.—“ The wood is used for houses in Sylhet” (Ro.xb.). j 

Marmelos, see AZgie Marmelos, Corr .. Rutackje ; Voi. I., 117. 

Marmots, see “ R&ts, Mice, Marmots **; Vol.VI., Pt. I. 

Marron, the French for Castanea vulgaris, hm., which see, \Vil. II., 227. 

Marron d’eau, the French for Trapa bispinosa, Roxb. ; Vol. VI., Pt. II. , 
Marrow, Vegetable, ^ce Cucurbita Pepo, DC. ; Cucurbitace^e, Vol., 

[II., 641 . 

MARRUBIUM, Linn. ; Gen. PL, II., 1206 . 


Marrubium Malcomii, Dak., see Micromeria capiteilata, Bent/:.; 

M. vulgare, I.inn ; FI. Br. Ind., IV., 6 Lp- ’ Labiat ®- 

Habitat. —This plant occurs in the Western Temperate Himalaya : 
Kashmir between 5 and 8,000 feet. Stewart and one or two other authors 
allude to this plant, but apparently its medicinal properties are not known to 
the people of India. 

Medicine.—-In Purope.it enjoypd the reputation of possessing bitter 
ionic properties for which it was useful in many complaints. It still holds a 
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A strong Fibre. 



place in the American Pharmacopoeia where it is described as laxative in 
large doses ; is given to increase the secretion fromjthe skin and occasionally 
from the kidneys. It was formerly regarded as deobstruent, and was re¬ 
commended in chronic hepatitis, jaundice, amenorrhcea, phthisis, and va¬ 
rious other chronic affections. By its mild tonic properties 'it may exercise 
a beneficial influence, but it has no specific property, and hence it is now 
mainly used as a domestic medicine ( U . S. Dispens., 15th Ed., 926). 


-95 


GUM. 

Caoutchouc. 

296 


FIBIiE. 

297 




medicine, 

Fruit. 

293 

290 


MARS DE NI A, R. Br.; Gen . PL, II., 

Marsdenia Roylei, Wight; Ft. Br. Bid., IV., 33; Asclepiade;e. 

Vera. —Murkula (Himalayan Districts), Hind.; Murkila , Kumao.N; Pa- 
thor (Chenab) ; Tar , vert (Salt Range), Kurang (Simla), Pb. 

References. —Brandis , For. FI., 333; Gamble, Man Timb ., 266 ; Stewart, 
Pb. PI , 145 ; Wight . Contr. Bot. Ind., 40 / Atkinson, Him. Dist., 313, 
794 / Royle, Fibrous PI. Ind., 305 ; Journ. Agri.-Horti. Soc. Ind., XIV., 
44 ; (Nero Series) I., 94. 

Habitat.~-A large, twining shrub, of the Eastern and Western Hima¬ 
laya. At Simla it ascends to altitudes close on 7,000 feet, but is most plen¬ 
tiful at about 3,000 to 5,000 feet. In Sikkim it is mentioned as met with 
at 4,000 feet. It may, therefore, be described as a warm temperate plant. 

Guin. — The milky sap contains caoutchouc, but in so small quantity 
as to be of no value. 

Fibre. — It yields a fibre, of which fishing nets and strong ropes are 
manufactured. This has not, however, been scientifically examined, so 
that no opinion can be passed as to its relative value to the fibre of the 
next species. Royle mentions, however, that a sample of this fibre was 
sent to the great Exhibition of 1851 from Nepal. The plant might be ex¬ 
tensively cultivated and probably more easily than that of M. tenacissima, 
as it is a free growing semi-succulent plant from which the fibre could prob¬ 
ably b ; more readily s*M>arated than would be the case with the more 
tropical Speci s. Mr. W. Coldstream, the f )eputy Commissioner of Simla, 
saw an exceptionally large fish being hauled in from a stream in that dis¬ 
trict, the line being of so fine a quality as to excite his astonishment. He 
was shown the plant from which it had been prepared, and judging from 
Mr. Coldstream’s description it was very probably the species here 
dealt with. The writer is not at any rate aware of any other Himalayan 
plant that would yield a fibre of the strength requisite for fishing lines. 

Medicine.—The unripe fruit is powdered and given as a uling medi¬ 
cine {Stewart). 


M. tenacissima, Wight & Am. ,* FI. Br. In i ., IV., 33; Wight, Ic., 

RAjMAHAu IlEMP. [/. fgo. 

Syn.—A sclefias tenacissima, Roxb.; A. tomentosa and A. echinata, 
Ilcrb. Madr.; Gymnema tenacissima, Spreng. 

Vern. Tongus, Hind.; Jitl (Rajmahal Hills), chiti (Palamow), Bbng. ; 
Babul Jok, Central India; Ilaha, (?) Bomb.; Jiti, chiti , Tam.; Mi,- 
rwvd-dul. Sing. 

References. — Roxb., FI. Ind., Pd. C.B.C., 2^8: Voigt, Hort. Sub. Cat., 
837; Brandis , For. Ft., 333; Kura, For. Pi. Bunn., II., 201 ; Gamble , 
Man, Timh265 . Tr; men. Cat. Ceylon ^5 ; Wight, Contr. Bot. 

Ind., 41 : Atkinson, Him. Dist., 794 ; Rovle, Fib. Pi., 304 ; Christy, Com. 
PI. and Drug , VI.. 11,37 : Liotard, Paper-making Mat., <T, 37: Bal¬ 
four, Cyclop., Vol. II., 886; Smith. Die., 22! ; Kew Off. Guide to the 
Mus. of Pc. Bnt..,ffj four. As. Soc. P., II. (is 7 ,, 82; 1X85, VII. (New 
Series) Prnr., ixxi. ; Gaaettn r-. ; — Mrs ore and Coerg . I., Kti • .V.- W. P., 
I., 82: IV., fxxiv. ; Indian Fare der\ IX., 274; X'nj$ ; XI ; XIV., 
2711 Journ. Agri.-IIorli. Snc. Ind. (Old Series), III., 227-228; IX., 151 ; 
Pro., 128; (New Series) IV., Pro. (i 8 7 J), 52; VII., Pro., 71 . 
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Jeti Fibre, 


(G. Watt.) 


Or 

MARSDEttfA 

tenacissima 


Royle calls this the Jetc? Fibre. It is remarkable that a plant which yields 1 
so valuable a fibre and a caoutchouc should, practically, be unknown to 
the people of India. Indeed, by following the usual line of reasoning, based 
on vernacular names, the p’ant might be viewed as doubtfully a native of 
India, whereas it is nowhere cultivated, exists only in a wild state, and i ; , 
therefore, undoubtedly a native of this countr}\ 

Habitat.—A climbing plant, distributed throughout the lower Hima¬ 
laya (ascending to 5,oco feet) from Kumaon to Assam and Burma: also 
found on the lower hills of Bengal — Rajmahal, Chittagong, &c. The j 
plant is fond of dry barren localities, twining on the bushes and small 
trees. It might be extensively cultivated. 

Gum—A milkv juice exudes from cuts on the stem, which thickens 
into an elastic substance, or caoutchouc which acts in the same way as 
India rubber in removing black lead marks (Ro.xburgh). 

Fibre. — Very little more can be said regarding this fibre than has 
already appeared in the volume of Selections from the Records of the Gov¬ 
ernment of India published by the Editor of this work. In Spoils' Encyclo • 
perdia (p. 982) it is stated : “ The bark of the stems yields a valuable fibre, ! 
which is extracte d by cutting the stems into sections, splitting them, drying 
them, sleeping them in water for about an hour, and scraping them clean with ‘ 
the nails or with a stick. The hillmen simply dry the stems and altogether 
dispense with retting. About 6th of clean fibre is a good day’s work.° The i 
fibres arc fine and silky, and of great strength, a line made of them breaking 
at 2481b dry and 3431b wet, as against hemp at 158 and 1 qoib. It is used 1 
locally for bow-strings and for netting.” According to Roxburgh the 
plant was discovered in 1800. “ During the rains,” lie says, 14 the natives 1 

of Rajmahal cut the shoots into lengths at the insertion of the leaves, 
peel off the bark, and with their nails, or a bit of stick on a board, remove 
the pulpy part.” 

Tlw tig 1 ires given above in Spons* account of the fibre are those first 
published by Roxburgh, and the facts appear to have been compiled from 1 
Royie’s acccount of the fibre (Fibrous Plants of India , 304). Royle 
justly adds that “the plant is suited for better purposes than rope-making, 1 
besides not being eligible for this purpose, from its comparative rariiv and 
mode or preparation. Mr. Taylor remarks that it might, howcw. b • ' 
easily cultivated ( Jour Agri.-HorU Soc ., iS 44% V. % 221 ). Oncol the chief 
features of this fibre is its great elasticity, since it is, according to Royle, 
the second best of all the fibres in India. 

Only a very small amount of it was shown at the Colonial and Indian 
Exhibition, but the sample was universally admired. Some of the experts 
indeed viewed it as a very superior quality of Rhea. According to 
Messrs. Cross, B&van &. King s ch. mico-mi roscopic examination of the 
fibre, it is very considerably superior to Rhea. The following table 
exhibits the results obtained by these chemists :— 


Marsdenia tenacissima 
Boehmeria nivea (Rhea) 
Linam (Flax, European 
Calotropis gigantea . 
Crotalaria (Sun-hemp). 


4*5 1 
90, 

9 3 | 
7*3 i 
*’5 1 



Hydrolyviii. j 
(A) I 


. 

(lac 

(vine | 



mint*;.) 

hour). | 

O 1 





1*5 

6 a 

IO*| 1 

6-2 

29 

130 

240 

80 3 1 

I 0 

146 

22*2 ; 

8i*q 

2*5 

1 130 

17*6 

; 6'5 

1*4 

| 8-3 

u*6 

8j 0 



st - 
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302 


c< J>"P ar >son four other fibres have been shown alongside of 
Marsdema (the Rajmahil-Bowstring). That fibre heads the list in per- 
Ccntage of cellulose and loses considerably less than any of the others, 

h hoM^^ r f K y 1 r0 yS ' S -’' V,th Causti< : soda or in the acid purification, while 
the lr 1 1 thlrd P' ace ln increased weight by nitration. These are facts 
the value of which cannot be over-estimated. They point the fibre out 
as being, fiom a scientific stand-point, far more worthy of experimental 

tableTt his hee ° r a 7 ° f ri hc ° ther fibres with «hich in the above 

table it has been compared. The one point of uncertainty regarding it, 

experiments alone can solve, is its yield of fibre per aerf as 
compared to the cost of cultivation,—in other words, the price at which it 
could be put down in tne textile markets. The ultimate fibres are 5 to 20 
mm. in length, e.g., nearly as long as those of flax, and two or three times 
as long as those of sunn-hemp or of jute, though of course very much’ 
shorter than the fibres of Rhea. But from this point of view Rhea stands 
by Uhdf, as its ultimate fibres (40 to 200 mm.) are far in excess of any 
K " 0 " R r ; hbr f- M f a srs. Cross, Eevan & King say of Marsdenia, 
Next to Rhea it must rank in point of fineness and durability, and we 
cannot urge its claims to the attention of Government in too strong terms. 
It it can be shown that the fibre could be cultivated at all, it mi<rht then 
cheaper " queStl0n whether tbe kaha or Hhca could be produced the 

It seems probable that to arrive at good results the long young twigs 
° f ,„ tbe plnnt had belter be treated by some chemical decorticating process, 
such as (hat of Favier, instead of being cut into short lengths and decorti- 
ca cd mechanically. The shortness of the fibre-ribbons, as usually met 
with, would presumably be viewed as unfavourable, but since this is by no 
means 1 necessity it might be well to adopt some process of decortication- 
that would produce ribbons the full length of the twigs. 
k A he P ianfc ls t .°° scarce and unimportant-looking for its merits to come 
by the usual • private ■ nterprise means to be recognis d by the manu¬ 
facturer. It must be cultivated, and that too perhaps for a good many 
years, before a final opinion can be pronounced. It is a climb* and does 
not appear to grow either rapidly or profusely, but there is no knowing what 
it might do under careful management. Very likely the allied species M 
Roylei might, as suggested above*be found a more suitable r ex - 

perimcntal cultivation hut of course in warm temperate regions only, such 
as Kulu, Simla, Kum.ion, Kashmir, the .Nilghiris, See. It might indeed be 
even possible to grow it in the warmer parts of Europe. Marsdenia is 
however, too valuable a fibre to be longer ignored, and it would serve 
a public good were the various Botanic Gardens and Agn.- Horticultural 
Societies to take its experimental cultivation under their special charge 
W ore th-cul'svation of M. tenaciassima 10 prove remunerative, the plant 
might be reared in .v of India, but, being a climber, diffi. 

cutties exist with which the Indian cultivator of fibre crops has not as yet 
attempted to deal. In older to avoid these difficulties-the expense and 
trouble of constructing supports for a climbing plant—it would be a good 
s ep to ascertain whether it could be induced to crawl over the ground 
instead of requiring support. Although, as stated, it might be grown 
in every hedgerow over i he entire length and breadth of the plains of 
India success could alone be ensured by the production of a stock that 
might no planted m the usual way ov er a limited area. 

Marsdenia tinctoria, Br. s FI. B, h, 4 , IV.,34 ■ Wight, Ic., t. 5 Sg. 

Sya.— Maksdkma mo:.i<:tach ■>, Wall. Asci epias tinctoric , 

CHUM U Tmc P - rARV,FLORA * > CvNAK- 
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An Indigo Substitute. 


, r MARSDE.MIA 

(G. Watt.) tinctoria. 


Vern. Riyov.n, (Teesta Vallet). Beno. ; Kali lara, Nepal; Ryom, 
Lepcha ; Maunvoai, mat-dee, Burm.j Turum-akkar, Su m atra. 

References. — Roxb., Ft. Ind ., ifii. C. B. C. y 225; Voigt, Hori. Sub. Cal., 

5 nr ; B ZH n { is > F , 0r - ' ' Kur *> For - Fl - Barm., 1L, 201 ; Gamble, 

Man. Ttmb 265; Wight, Contrib. Bat. Ind., 40 ; Grab., Cal. Bomb. 
FI., jig; Mason Burma & Its People , 510, 801 ; McCann, Dyes and 
Tails, Beng., 126; Liotard, Dyes, 109; Balfour, Cyclop., Vol. II., 8S6 ; 
Indian Forester, A I., 326 ; XII., App., i 7 / Gazetteers:- N.-W. Provs!, 
I. ,82; IV.Jxxiv. ; Agri.-Hort. Soc. Ind. Trans., VIII.. 80 ; four.. III., 
? 3 ', 232 ; VI 4 , 5 o, 5/, 142. 143 ; X., 293-294. 

Habitat.— A tall, climbing shrub, of the North-Eastern Himalaya and 
Burma ; occasionally cultivated in the Deccan and elsewhere in India, 
but only experimentally except in Burma where it assumes some impor¬ 
tance ; distributed through Sumatra, Java, and China. 

Fibre.—Like the preceding, this species yields a fi.^re, but the plant is 
collected more on account of it- dye than its fibre. 

Dye.- The craves of this climber yield Indigo. This fact has been 
published repeatedly, but apparently never put to commercial test. On 
this subject Roxburgh wrote “ The leaves of this plant yield Indigo 
as mentioned by Mr. Marsden, and by Mr. Blake, in the fifst volume%f 
the Asiatick Researches. I have also extracted it from them by hot water. 
I he few experiments I have yet made do not enable me to say positively 
in what proportion they yield their colour, but it was of an excellent 
quanty ; and as the plant grows very readily from layers, slips, or emtings, 

1 think 1 very well worthy of being cultivated, particularly as it is per¬ 
manent like the Nerium (Wnghtia tinctoria), “so that a plantation once 
formed will continue fora number of years; and if we are ailowed to 
dtaw a comparison between the leaves of this plant and those of Wrightia 


.. , . 1 ..tins uiant ana 1110^7 01 wriemtia 

tinctoria, the quantity ot colour they may yield will be in a larger proper- 

^1 Tl fr °r l, u ?°r ion indigi plant.” “ Some more exp'Si- 

confirm u hat is above related, not only 


7. * * tt'iiiiini wnai is aoove related, not onlv 

sfdertblv g sealer ii y a 0 lhC i In - iK ^ r Ut als0 that thc Proportion is con- 
r r * great . er tlian ,s obtained from Indigofera tinctoria. I have 

h f hroncrhoTi ti rc = ommc " d °d an extensive cultivation thereof.” 
of MarsdenH l ir ? ourn ' ,li °f ih f Atri.-Horlioltural Society the subject 
v . !nr( , m . ndigo is here and there referred to, but up to dale no ad- 

For oxamn! > . mS ° ,^ ave ^ een ,nadt ' towards utilizing the substance. 
ro. .\ampk, a sample was coinmiinic..:cd in 1S44 b\ Mr. E. O'Riley of 

extract t'rom M !’* ^-'fr C on that sample Griffith gave\he 

“Tlmr. - M ,? dei ? SJ ‘ 7 Sur: - fr ‘ ! •tlluiled to above bv Roxburgh. 
tarnZnl- ? T r kmd 01 Marsden says, called' in Sumatra 

Th'= : i iQZus 

. 


nn 0 p»«»puinon 01 sediment 

Mason ailudts to the tact lhat this indigo pi-int is. to a cert - 
cultivated h> the Karens and sometimes tin- Bui mans This is 
a creeoer indic^enou<; m c/mvw. 1 ..c. 1 * . 1 hls ,s s 


lam extent, 

a creeper indigenous in some i t. is ofTh^rni*^ 1 man j** 1 * l 11s I s *° he 

indiy.“ though not equal to fhc Ruellia StrohilailthrM 1U r ' " o 1S a good 
Ivon wha, authority is not 
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Northern India, being a native of Sylhet and Burma. The leaves yield 
more and superior indigo to the Indigofera tinctoria, on which account it 
has been recommended for more extensive cultivation ** This would ap¬ 
pear to be a loo liberal reading of Roxburgh’s statement. No record 
exists of its b' ing cultivated in Northern India and Bengal except, per¬ 
haps, the plants raised by Roxburgh in the Botanic Garden, Calcutta. 
This subject has too long remained, however, in obscurity; it would seem 
well worthy the attention of planters. If any one of the three species of 
Marsdenia could be grown with the double object of affording dye and 
fibre, it seems probable the maceration to extract the indigo might prove 
an initial stage in the separation of the fibre, and thus render it possible 
to cheapen both products. The fibre of Marsdenia */s of such extreme 
fineness and strength that, if produced commercially, Rhea and China 
grass would most probably be driven out of the market. It seems prob¬ 
able that, in India at least, the Bcehmeria fibres will never become impor¬ 
tant crops. The Marsdenias are natives of this country, could be readily 
cultivated by cuttings, and, being perennials, they might be grown at 
small cost. Every thing in fact points to the superior claims of these 
plants over almost any other of known economic value which has not as 
yet found a place in European commerce. 

MARS ILEA, Linn . 

A genus of Cryptogams named in honour of Count Marsigli, the 
founder of the Academy of Science at Bologna. 

306 : Marsilea quadrifolia, Linn.; Bail Ion, Trait6 dc Botaniquc , Mali- 

\cale Cryplogamique , jg ; Marsileacea!:. 
Vern.— Stisni-shak, Beng. ; diatom aruk, Santal ; Paflu , Kashmir; 
Tripattra, godhi, Pb.; Mudugu timara, niunugn tdmara, chick-linta- 
kura, cfutlinta kiira (according to Elliot), Tkl. ; Chitigina soppu, 
Kan. 

References.— Roxh., FI Ind., Ed. C.B.C ., 743; Voigt, Hort. Sub. Cal., 
73 q : Tktoaites « Bn. Ceylon PI., 378 ; Dal 0. qf Gibs., Bomb, Fl., 300 ; 
Stewart, Pb Pl.. ; Bur-matin, Fl. Jnd., 2 jJ ; Grab. Cat. Bomb. PI. 
24.1 ; Elliot, Fl. Andhr,, 117, 12 > ; Stewart, T urn. Bot. Tour in Hazara 
(in Journ., Agl '-'C. Ind., Vol. A IV., 6 ) ; Rev. A. Campbell , 

Rt'pt. Econ. Trod., Chutia-Nagpur, No. 7X80; Atkinson, Him. Dist., 
323 ; Jour. As. Sor., P. //., No. II., 1867, St; Gazetteers: - N.-W. 1L, /.. 
86 ; IV., lxXX; Mysore and Coorg, ; I., 71 ; Indian Forester, XIV., .90. 
Habitat.—This sub-aquatic plant (closely allied to the ferns) is found 
growing abundantly on the margins of tanks in Bengal and northwards 
to the Panjdb, also on the hills up to 5,000 feet. 

Food.—It is regularly eaten ns a tot-herb by the natives of Bengal, 
and probably in the Panjab and other parts of India. The same species 
Occurs in France where, a cording to Baillon, it is eaten in times of scar¬ 
city. Two other sped — , M. hirsuta, R. Hr. and M. Drummondii, R. Hr., 
form fhe well-known nardu, of Australian writers, so often mentioned as 
furnishing food to travellers in that country. From these a sort of coarse 
bread and a gruel or broth are made. Mr. J. H. Maiden [Native Plants 
of Australia , tys), says that the Nardu " is much relished by stock. It 
is, however, better known as yielding an unsatisfactory human food in its 
spore-cases.” 

MARTYNIA, Linn.; Gen. PL, IL, io 55 . 

301 Martynia diandra, Glo.r : FL Hr. Ind., IV., 3S6; Pkdaline,e. 

Tim e Ci.aw or Devil’s Claw. 

V&tn.— Jflthajorl, htelr , Uini*.; Bagh nokl, Bkng.; Sher n io Behau ; 

11 . > ho hti, SanTaI 1 S/i< r tttii «,*), N. \V P» l BUbd ?> A. 
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Mastixia. 


. n T rr „ . MATRICARIA 

(G Watu) Chamomilla. 


jori fruit), Pb. ; Vinckd (Poison : scorpion). Bomb.; Vinchu , Mar.; 
Garuda rnukku (hawk’s beak), telu kondi chettu (Scorpion's tail), Tki.. 
All the above vernacular names are clearly of modern origin and denote 
the hooked fruit. 

References.— Roxb ., FI. lnd ., Ed. C.B.C., 496; Stewart, Pb. PL, 149 • 
Elliot , FI. Andhr., 5<S, 1S0 ; Rev. A. Campbell, Rcpt. Eron. Prod., Chutia 
Nagpur, No. 8166 ; Dymock. Mat. Med. W. lnd., 2nd Ed.. 555 ; Baden 
Powell, Pb. Pr.,004 ; Gazetteer: — Bombay, XV., 439 ; Indian Forester, 
Xll.,App. 18,28 ; Indian Agriculturist, Jan. 1889. 

Habitat.— An American weed now common in the Gangetic plains, 
Chutia Nagpur, Bombay, and elsewhere in India. It is a rank coarse 
herb with capsules beaked by strong curved spines. 

Oil.— The Rev. A. Campbell states that the Santals distil a medicinal 
oil from the fruit; he does not mention the purpose for which the oil is, 
however, used. 

Medicine.—The fruit is officinal in the Panjab bazdrs (Stewart). It 
is sold in the drug shops as an antidote to scorpion slings, hence the name 
Bichu, Hind., and Vinchu , Mum. Its properties are very likely c ntirely 
imaginary, being suggested on the theory of signatures from the resem¬ 
blance of the sharp hooks of the fruit to the sting of ihe scorpion, the claws 
of the tiger, &c. A writer in the Indian Agriculturist dwells on this pro¬ 
perty of ^lntidote to venomous bites and stings. 

Special Opinions.—§ “The fruit has received the name Bichu (scor¬ 
pion', not from its use in scorpion bites,.but its two curved hooks which ' 
resemble the tail of the scorpion, it is a useless substance ** (Assistant 
Surgeon S. Atj tin Ravat, L. M., Girgaum , Bombay). 

Mastich or Mastache, see Pistacia Lentiscus, Linn . Anacardiace.s 

[ Vol. VI., Part I | 

MASTIXIA, Bl. ; Gen . Pi., /., 95 o. 

Mastixia arborea, C.B. Clarke , FI. Br. Ind. II., $4$ ; Cornace®. j 

Syn.— Bursinopetalum arboreum, Wight, Ic. t t. 956. 

Vera.— Diatalia , Ceylon. 

References. — Thwuitcs, Fn. Ceylon . PI., 42 ; Bcddome, FI. Sylv t. 216: j 
Dais. & Gibs., Bomb. FI., 28 ; Gamble , Mon. limb., 211 / Lisboa, V 1 
PI. Bomb., 82 ; Indian Forester, X ., 34. 

Habitat.—A large tree with dark green foliage found in Cachar, the 
Nilghiri Mountains, and in Ceylon at altitudes of from 4,000 to 7,000 1 
feet. 

Structure of the Wood. — Said to bo of good quality, but no definite 
information exists regarding it. Beddorne remarks that it is very abun¬ 
dant iiT the dense Wotern Ghdt foiests* from Kanara to Cape Comorin. 

It is thu . doubtless of considerable importance to the people, though its 
properties do not appear to have b . n investigated. 

M. tetrandra, C. B. Clark; FI. Br. Ind., //., 7*5. 

Beddome, in reducing Wight's Bursinopetalum to Mastixia, referred 
this name to the above species, rem irking that the •* tetramen us form is I 
certainly not a distinct species, as both forms occur on one and the same 
tree.” If this opinion be confirmed, the name of the tree should be M 1 
arborea, Btdd. 

MATRICARIA, Linn . ; Gen. PI. , II., 42 7. 

Matricaria Chamomilla, Linn.; FI. Br. lnd., III., 315 ; Composite:. 
German Chamomile or Persian Chamomile, the true medicinal 
Chamomile being Anthemis nobilis, Linn.; 8<-e Vol. 1 , 26^ 

Syu.-— ftl. HUAvfc.vji.UNb, Linn, 
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Persian Chamomile. 
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Vern. — Babiin&h , babuna, suteigul (Trans Indus), Pn.; Babuna , Guz.; 
Bdbunaj ?, Arab. ; Bdbunah , Pers. It seems probable that the above 
names are more frequently given in India to the imported drug Anthemis 
nobilis (which see), than to this plant. 

References. — Roxb., FI. lnd., Ed. C.B.C., 60s / Stewart , Pb. PI., 727 ; 
Dymock, Mat. Med. IV. hid., 2nd Ed., 448 ; Pluck . Hanb., Pharma- 
cog., 386 ; U. S. Dispens.. 15th Ed., 196 & 934 ; Bent. & Trim., Med . 
Pl. t f55; S. Arjun , Bomb. Drugs, 80 ; Year Book P harm., 1874, 626; 
Baden Powell , Pb. Pr., 3 S 7 * 

Habitat.—A much branched herb found in the Upper Gangetic plain, 
and distributed to Northern Asia and westwards to the Atlantic. 

Oil.—An essential oil is obtained by distillation, which, to a certain 
extent, possesses antispasmodic properties* 

Medicine.—It does not seem necessary to do more than indicate the 
literature of this drug. It is in India, as in Europe, only used as a substi¬ 
tute for true chamomile, and though it might be easily supplied at less 
price than the imported article, it is scarcely, if at all, used in India.^ The 
dried flower heads are officinal, and are said to be stimulant, tonic, and 
carminative. They are employed in constitutional debility, hysteria, dys¬ 
pepsia, and intermittent fevers. The warm and strong infusion of the 
flowers is emetic, while a weak infusion acts as a tonic and febrifuge. 
In flatulence and colic, chamomile oil is generally regarded the most effec¬ 
tual of all remedies. The Indian Pharmacopoeia say. the babunaha phul 
forms a perfect substitute for the European Chamomile (see Anthemis 
nobilis). “In Persian works the flowers are described as stimulant, 
attenuant, and discutient. There is a popular opinion among the Persians 
that the odour of the flowers induces sleep and drives aw>ay noxious 
insects; they also say that the chamomile tea applied to the genitals has 
a powerfully stimulating effect ” ( Dymock ). 


MATT, COBALTiFEROUS. 

Matt, Cobaltiferous. 

Since the date on which the article Cobalt was written, an interesting 
correspondence has taken place regarding the “ cheep ” or cobaltiferous 
matt found in certain parts of Nepal. As this is of some interest, the op¬ 
portunity has been taken to refer shortly to the subject in this place, leaving 
the readr *, for a full detail of the correspondence, to consult the Selections 
from the Records of the Government of India , Revenue and Agricultural 
J Department t Vol. /., 61, or the Indian Agriculturist , November / 889, 
663. In January 1888 a parcel of “ch >ep” was forwarded by a Mr. Ricketts 
to the Resident in Nepdl with the information that “there were several 
smelting mines of the stuff, and that it is only obtained close by the copper 
mines in Nepal.” The name of the locality is “ Kachipatar, Argah Zillah, 
Sovrobhar. about 80 miles north of Doolho. The price on the spot is R30 
to R35 per maund, and they sell it here” (at Doolho) “ from R40 to K50 
per maund.” A sample sent from the Resident in Nepdl to the Govern¬ 
ment of India, Revenue and Agricultural Department, was subjected to 
an analysis and thus reported on by the Director, Geological Survey of 
j-idia : “The sample M ‘che^p,* sent to you by Mr. Ricketts in June 
ast, and forwarded to tins office, has been analysed by Mr. E. d. Jones 
with the following result:— 


* 3’97 

68*82 


Loss at 1 oo*C • • » • 0*40 Cobalt ... 

Insoluble in acids . . . 0*70 Iron . . • 

Sulphur . . . • • 20*41 

Dr. W. King then stated that, from latest available informal ion, cobal- 
oxide was worth £717 per ton; that 5 tons of “cheep” would yield 1 ton of 
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Cobaltiferous Matt. ( G. Watt.) 

MATS & 
Matting. 

the oxide, and at Mr. Ricketts’ valuation could be obtained for from £270 
to C455 ; and that, therefore, there appeared to be a fair margin to allow of 
the "matt being profitably exported if obtainable in sufficient quantity. In 
answer to this report the Resident of Nepdl stated that, according to Mr. 
Ricketts, the present supply is about 400 maunds a year, and that this 
might, in all probability, be increased by a greater demand. 

Since the date of the last letter (October 1889), no record exists of any 
attempt having been made to export the “ matt/' 

MATS AND MATTING. 

Mats and Matting. 

Syn. — Mat-ten, Dut., Ger. ; Nattes, Fr.: Esteiras, Port.. Sp. • Stuojb, 
stoje, It. ; Pkogoshki, Rus, / Hassik, Turk . 

Vem.— Chat tai t Hind.; Motha, Kumaon; Chatdi, Pb.; Chattai , Guz.; 
Tikar , bogor, gale ran, klasa, Malay. 

References. — Stewart, Pb. PL, App.,93 ; The Journal of Indian Art,III.* 
JO, 14; Report of Commercial Conference , Colonial and Indian Exhibition > 
3 ; Baden Powell, Pb. Pr., 517 ; Pb. Manufactures, 85, 3 o 3 ; Royle , Fib . 
PL, 234; Birdwood , Indian Arts , II,, 298 ; Mukharji , Art Manufactures 
of India, 310 ; Grierson, Behar Peasant Life, 150 : Balfour, Cyclop ., 
II., 896 ; Settlement Reports Central Provs., Upper Godavcri Dist., 48, 
44; Patijdb, Peshawar Dist., 19 ; Musaffargarh /list., io 3 ; Manuals : — 
Madras Administration, I., 36 i ; Cuddapak Dist., 5 3 ; Admn. Reports, 
Bombay, 1871-72, 3*9, 3 (j 8; Reports (official)Kumaon, 280 . 

It is not intended to deal in this work with the subject of Mats and 
Matting further than to afford a key by which the reader may be able to dis¬ 
cover the chief materials employed in their construction. The references 
given above may, however, prove useful to persons desirous of discovering 
detailed accounts of the various methods pursued in manufacturing mats. 
Sir George Birdwood alludes very briefly to some of the more famous 
mats, such as those of Pdlghdt on the Malabar coast; Midnapur, '* admired 
for their fineness and classical designs of the mosaic-like patterns o' 
stained glass ; Sttalpati or Eastern Bengal cooling mats, used for sleep- 
ing on ; darmd employed in Bengal in the construction of huts : Sedge or 
Madur mats much prized for carpeting floors: and Sylhet ivory mats. 
But there are many others, such as palm mats, bamboo mats, rcea mats, 
dtb or Typha mats, Aloe and Munj mats, &c., &c. 

The following are the more important plants used in mat-making :— 
Agave amcricana, Linn, 

Aloe fibre mats are now largely made in Madras, H iziribagh, Buland- 
shahr, &tc. ; Vol. I., 140. 

Arimdhinaria falcata, .Vces 4 Vol. I., 335. 

A stunted Himalayan bamboo. 

Bambusa, Dexidrocnlamus, and other forms of bamboo ; Vol. I., 38**. 

Some of the finer coloured bamboo mats met with in India arc prepared ! 
in Midnapur and Madras. In some parts of Bengal, bamboo malting is 
used in the construction of huts in place of Burma, and in Burma, Assam' 
and the North-Western Provinces this is nearly always the case. ’ ' 

Borassus flabeiliformis, Linn. ; Vol. I., 504. 

Calamus, several species, but chiefly C. Rotaug. Linn. 

Cane mats, see Vol. II., 98-102 (Conf. with Hoey , Trade and Afanu J * 
N. Ind., 72 - 75 h ' 

Cocos aucifera, Linn, 

Two kinds of mats are made from this palm-one, and by far the me* 
important from the coir (see Vol II., 432); the other, by plaiting th 
leaves to form what are known as Cadjans (see Vol. II 4 f) H 8 | 
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Plants used for making mats. 


Cyperus, various species of Sedge, but chiefly C. tegetum, Roxbo 

brom this the madur grass mats of Calcutta are made. In Madras 
C. corymbosus, Roxb. y takes its place. The species employed in making 
the Masland mats of Midnapur has not apparently been determined (see 
Vol. II., 682-689). -■ J 

Gossypium—Cotton. See Carpets and Rugs; Vol. II , 176-182. 

Hedychium spicatum, Ham. ; Vol. IV., 207. 

On the Himalaya the dry leaves of this plant are twisted and woven into 
the ordinary sleeping mats used by the hill people. 

Ischcemum angustifolium, Htick* ; Vol. IV., 527. 

Bhdbar mats are largely made in some parts of the North-West Prov¬ 
inces. 

Licula peltata and Livistona Jenkinsiana ; Vol IV., 639. 

Two palms met with in Assam and Burma, yield leaves which are 
largely used for mats, umbrellas, &c. 

Nannonhops Ritchieana, Wendl. ; p 

The palm used in making the Peshawar, Kohat, and other Panjab mats, 
known as Patta. These are described by Baden Powell ( Panjdb Manu¬ 
factures). 

\ Pandanus odoratissimus, Willd.; Vol. VI., Pt. I. 

The leaves of the screw pine are largely used for making mats in the lo¬ 
calities where the plant occurs, vis., the Andaman Islands, South India, 
Bengal, b:c. 

Phragmites Roxburghii, Trim.; Vol. III., 27; also VI., Pt. I. 

'I he* substance from which the Darina mats of Bengal are made,—not 
bamboo, as stated by T. N. Mukharji in Art Manufactures. 

1 Phoenix dactylifera and P. sylvectris; Vol. VI., Pt. I. 

The leaves of the various forms of date-palm are extensively platted 
into mats, and by the well-to-do people these are often spread on floors 
beneath other better-class mats or carpels (Baden Powell , Panjdb Manu¬ 
factures). 

\ Phrynium dichotomum, Roxb ; Vol. VI., Pt. I. 

This plant has, by most modern writers on Economic Products, been 
incorrectly referred to Maranta. Its real position is more probably in the 
! genus Clinogyne, Saltsb. From the stems of this plant the famous Sitalpdti 
mats of Eastern Bengal are prepared. 

Saccharuin ciliare, Anders . ; Vol. VI., Pt I. 

By the most recent botanical investigations, this species has now been 
made to include the two forms known in Indian works on Economic Botany 
as S. Munja and S. Sara. From the former and, to a small extent, from 
the latter, also, the famous Munj mats and carpets are made. The industry 
in these mats is mainly confined to the jails of Upper India, as for ex¬ 
ample Delhi, Allahabad, Lucknow (Conf. with Hoey , Trade and Manuf. 
N. Ind . 6 $). 

Scirpus (Malacochaete pectinate, Nees.) ; Vol. VI. 

The plant used in making Kashmir mats. 

Typha angustifolia, L.; and T. latifolia, Willd ; Vol. VI., Pt I!. 

I hese aquatic plants afford leaves which are regularly employed in 
making mats. In Bengal these are known as hogla and in the Panjab as 
dib mats. 

Wool. Hair, &c. ; Vol. VI., Pt. II. 

Many of the finer qualities of mats are felted or woven from these mate¬ 
rials. but, as they are nearly always highly ornamental, they are art manu*- 
1 factures and would not, therefore, be treated of in this work. 
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There are doubtless other materials used, especially among the hill 
tribes of Assam, but the above embraces the more important malting as 
well as basket materials. 


MATTHIOLA, Br. ; Gen. PL , /., 67. 

Matthiola incana, R. Br.; FI. Br. IndI., 131; Crucifers. 

Purple Gilly Flower or Common Stock. 

Vera. — Todri saftfd, todri lila , Pb.; Todri safed , Sind. 

References. — Dale. & Gibs., Bomb. FI., 4 ; Stewart,Pb. PI ., Hi Pharma- 
cog. Ind., /., 120 { Dymock , Mat. Med. W. Ind., 56; Murray, PL and 
Drugs, Sind, 48 ; Balfour, Cyclop. Ind., III., goy. 

Habitat. —Cultivated as a cold season garden annual throughout India, 
but on some parts of the Himalaya it becomes a perennial. M. odoratis- 
sima, Br., is a common indigenous species on the higher ranges of the N.- 
W. Himalaya. 

Medicine. — The seeds are of three kinds—yellow, red, and white ; used in 
infusion in cancer ; are expectorant; mixed with wine given as an antidote 
to poisonous bites {Dr. Emerson). According to Stewart these seeds con¬ 
stitute one of the kinds of todri which are reckoned aphrodisiac. 

[/>. L, it. 

MAYODENDRON, Kurz, Prelim. Forest Repi. Pegu, App. D., 

[ NIACE2E. 

Mayodendron igneum, Kurz; FI. Br. Ind., IV., 382; Bigno- 

Syn.— Si'ATuodea IGNEA, Kura, Jour As. Soc. Bcng. {iSyi), Pt.JI., 77• • 

Mem.— J 'Mawkpyit t Shan ; Ekarit, ? Burm. _ 1 

Habitat.—A tall tree with a girth of about five feet, found in Martaban . 
and distributed to Ava and Yunan. Mr. Oliver. Conservator of Forests, | 
Upper Burma, has recently furnished a specimen of this tree, together with ' 
the above vernacular names. He remarks that it occurs in the moist for¬ 
ests of the Namyin valley. 

Structure of the Wood. —Definite information does not exist regarding ! 
the timber of this tree, but presumably, like the other members of the order 
to which it belongs, it is soft and of inferior quality. 

Meadow saffron, see Colchicum aututnnale, Linn.; LiijacE/E ol. ' 

[II., 5°i. 

Mecca Balsam, see Balsamodendron Opobalsainum, Kunth. ; Burse- 

[ rack*:, Vol. J., 36Q. I 
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MECONOPSIS, Vig.; Gen. PL, /„ 52 . 

Meconopsis aculeata, R .U, III. Him. Bot. 67 , 13 (colour of 

Jiowcrs wrongly shown as pink); FI. Br. Ind.,- /., 1 / 6 ; Papavkracf. e. I 
Vern. —Guddi trim (Jhklum), Cadi (Ravi), Kandd (Suti.ej), Kanta 
(Simla), Pb . 

References. — 5 tewart, Pb. Pl. t . B ot. Mag. t. S4S6 ; O'Shaughnessv, 

Bcng. Oi'pen*., rSj; Pharma cog. Ind., /., 112; Gazetteers .V.-JT. 
P., A\, 304 f Panjdb, Simla District, u. 

Habitat.—A -piny herbaceous plant with p v blue flowers; found in 
the Western Himalaya from Kashmir to Kumdon, at altitudes of from 
10,000 to 15,000 feet. 

Medicine. — l he root is officinal in Kashmir as a narcotic, and is in 
Chumba regarded as poisonous. O'Shaughnessy mentions having given | 
a drachm of an alcoholic extract to a dog without producing any percep- , 
tible effect. 
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Meconopsis nipalensis, DC.; Fl„ Br. Ind., /., 118. 

Syn.— Papaver paniculatum, Don. 

References.— Pharniacog. Ind., /., 112 ; Gazetteer > N.-W. P., X.,304; 
Honigberger, Thirty-five years in the East , //., 3o6, 352. 

Habitat. —Found in the temperate Himalaya at altitudes from 10,000 
to 12,000 feet, in Sikkim and Nepdl. 

Medicine. -According to Honigberger the root is officinal in Kashmir, 
being regarded as a narcotic. 

M. Wallichii, Hook.; FI. Br. hid., /., ug. 
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Habitat.—A slender, stellately pubescent and softly hairy plant, met 
with in the Temperate Himalaya at altitudes of 9,000 to 10,000 feet. 

Medicine.— It seems that this and the two preceding species possess 
similar properties. The authors of the Indian Pharmacographia appear 
to have examined the root of the present species, and their analysis may, 
therefore, be here reproduced as expressing all that is known regarding 
these Indian drugs. 

Chemical Composition. —" The root dried by exposure to air, and 
reduced to a fine powder, lost 8 per cent, of moisture at ioo°C. The ash 
amounted to 12*7 per cent., and contained a marked amount fof manga¬ 
nese. The alkalinity calculated as KHO, after separation of lime, was 
equal to 8*6 per cent. Digested with light petroleum ether, *48 per cent, of 
a pale yellow, viscid, transparent, odourless extract was obtained. With the 
exception of a few white flocks the extract was soluble in absolute alcohol. 
On spontaneous evaporation shining laminae separated, which under the 
microscope consisted of rhombic plates and needles : oil globules were 
also visible. The alcoholic solution of the extract was strongly acid. 
The amount of crystalline matter was too small to admit of the nature 
of the fat acid being determined. After exhaustion with light petro¬ 
leum ether, the powder was dried by exposure to air, and then digest¬ 
ed with ether. On evaporating off the ether, *41 per cent, of a fragrant, 
soft, indistinctly crystalline residue was left. The extract was heated with 
dilute hydrochloric acid, and the soft, yellow, insoluble residue separated 
by filtration. The acid solution was rendered alkaline with ammonia, and 
then agitated with ether. On separation of the ether only a minute trace 
of residue was left, which did not respond to alkaloidal reagents. The 
yellow residue insoluble in HC1 was treated with ammonia, and the 
turbid mixture agitated with ether. The ether left on evaporation a yellow, 
soft, non-crystalline residue, without taste or odour, which had the pro¬ 
perties of a neutral resin. The aqueous alkaline solution after the separa¬ 
tion of the ether, yielded yellow flocks when treated with dilute acids, which 
were re-dissolved by alkalies : this principle had the properties of a resin 
acid. The fragrant odour of the etherial extract was probably due to a 
tiace of benzoic acid. 

“ After treatment with ether the powder was again dried, and then 
digested with absol ute alcohol. The alcoholic solution was of a pale green¬ 
ish colour, and possessed a marked greenish-yellow fluorescence; examined 
spectroscopically no absorption bands were visible. On evaporation, the 
alcoholic: solution yielded 1*07 per cent, of extractive, yellow in colour, and 
possessing a somewhat fragrant odour. The extract was partly soluble in 
water. The aqueous solution did not possess any particular taste; it 
yielded slight precipitates with alkaloidal reagents; with ferric chloride 
no coloration was produced. On evaporation and ignition a trace of ash 
was lefr, possessing an alkaline reaction. The portion of the alcoholic ex¬ 
tracts insoluble in water, dissolved in alcohol, yielding a greenish solution. 
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with acid reaction, and greenish-yellow fluorescence. The powder, after 
treatment with alcohol, yielded 12 6 per cent, of extractive to cold water. 
The aqueous solution was yellowish-brown in colour; alkaline in reaction 
it afforded no coloration with ferric chloride ; it slightly reduced alkaline* 
solution of copper on boiling.” 

MEDICAGO, Linn.; Gen. PL, /., 487. 

Medicago denticulata, Willd. ; FL Br. Ind ., II., go; Leguminosje. 

Syn. —M. canescens. Grab.; M. polymorpha, Roxb. 

Verne— Maind, Pb. 

References.— Roxb ., FI. Ind., Ed. C.B.C., s$9 ; Stewart, Pb. PL, 71; 
Murray, PI. and Drugs , Sind, lid; Gas. N.-W. P. (Bundelkkand), / , 
So ; {Agra) IV., Ixx; Agri.-Hort. Soc. Jour., XIV., 9. 

Habitat. —A field weed in the plains and low hills of Bengal, North- 
West Provinces, Oudh, the Panjdb, and Sind. Distributed to Abyssinia, 
Europe, Japan, China, &c. 

Fodder.— It is largely gathered for cattle-fodder, as it is considered good 
for milch cows. Stewart remarks that it is said to be cultivated. \See 
Vol. III., 416.) 

Me falcata, Linn.; FI. Br. Ind., II., go. 

Yellow Lucerne. 

Syn. — M. sativa. Wall.; Cat. No. 5945 C.D.; M. procumbens, Besser. 

Vern.— Rishka, hoi, Afg., Lahoul. 

References. DC. Origin Cult. Pi... 102 ,• Best Forage Plants by Stabler and 
Sch rotor, Tra.nsl.byA. IV. Me Alpine, 147; Birdwood, Bomb. Pr., 126; 
Report , Agri. Dept. ,rSSr-S2 , 236 . 

Habitat. —A sub-erect perennial, met with in Kashmir, Ladak, and Ku¬ 
rd v ar, at an altitude of from 5 to 13,000 feet. Distributed to Afghdnistdn, 
Persia, and Europe. 


M. lupulina, Linn,; FI. Br. Ind., II., gg. 

The Trefoil. 

References.— Pb. PL, 71 ; Best Fodder Plant> by Stellar and 
zchrdter, Transl. by Me A!pine, is 3 ; Permanent & Temporary Pastures 
by Sutton, 71; Atkinson, Him. Disc. , 3 oS ; Gas. N.-W. P. ( Bumiclkhand ), 
L* *0 ; {Agra) IV., Ixx ; Jour. Agri.-Hort. Soc. Ind., XIV., 9. 

Habitat.—A native of the tropical and temperate tracts of the North- 
West Himalaya, ascending from the Indus valley and Gangedc plain to 
10,000 or 12,000 feet in altitude. 

Fodder. —A common weed, collected frequently for fodder. Its 
flowers resemble hop cones, hence its specific name. ' It mixes well with 
grasses and clovers for artificial pastures. 


M. sativa, Linn.; FL Br. Ind., II., go. 

1 UCERNE or PuBPLE LUCKKNE. 

Syn.— Si :ne diff.-rence of opinion pr< vails as to the Botanical position to 
be assigned to thr cultivated forms of Lucerne. The Flora of Pri^sh 
y wrests that M. sativa may be but a cultivated - ate.: Mi falcata. 
characterised by the pod forming a double spiral and by t'-.e flowers being 
usually purple. Many writer*, however, regard M. aativa, M falcata 
and M. media as forming but on,* species, while others depart so fa - from 
that position as to admjt the forms indicated varieties under one common 
speae.sand still others hold that all thn s ar 0 di limit. On the other hand, b« 
sUH a further senes of authors M. media is pronounced a hybrid between 
M sativa and M. falcata. Whatever botanical view be tak n, Stabler 
and ochroter very justly a.Id that to the agriculturist the three forms o 
Lucerne are very df.stm.t both in yield and suitability to environment 
lltttratu [ e °f t,lc subject is, however, too imperfect to allow 
of a critical account being written. An attempt has, therefore, been here 
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made to refer all available information given under any of the species of 
Medicago indicated above, to its specific position, but to compile the general 
information into the concluding account of Lucerne irrespective of the 
plant or plants meant. 

Vern. — WUayti-gawutk, Hind.; Hoi, Ladak ; Spastu, Pushtu ; Sebist f 
rishka,dureshta, Afg. ; Yurushca (g*cen) and beda (dry), Yarkand; 
Vilayti-ghas, Guz.; VilayH-fntllu, Kan.; Alfafa, alfasafai, alfalfa , 
fisfisat , Arab.; Isfist , Pers. 

References.— Dais . & Gibs., Bomb. FI. Supp., 2t • Stewart, Pb. Pl. y 71 ; 
DC. Origin Cult. Pl. % 102 ; Aitchison, Bot. Afgh. Del. Comm., 48; Sai- 
dapet Exp. Farm. Manual , 53; Murray, PI. and Drugs, Sind, 113; 
Atkinson, Him. Dist., 3o8 ; Lisboa, U. PL Bomb., 277 ; Birdwood, Bomb. 
Pr., 126 ; Royle, Prod. Res., 220 ; Smith, Dir., 270; Bomb. 'Man. Rev. 
Arc., 102; Gass. Bombay , V., 25; N.-W. P. HI., 225 ; Mysore and Coorq, 
/., 59; Indian Agri. Sept. 7th, 1X89; Indian Forester, X., rn ; XIV., 
367; Agri. Dept. Reports {Exp. Farms), Madras, 1877-78, 16 & 97 ; 
Hyderabad. Sind, 18X5-86, 3i; 1886-87, 7; 1887*88, 3 ; Agri.-Hort. Sor. 
of India, Transactions & Journals quoted below. 

LUCERNE. 

Habitat.—De Candolle says of this plant: " It has been found wild, 
with every appearance of an indigenous plant, in several provinces of 
Anatolia to the south of the Caucasus, in several parts of Persia, in Af- 
ghdnistdn,in Baluchistan, and in Kashmir. In the south of Russia, a locality 
mentioned by some authors, it is, perhaps, the result of cultivation, as well 
as in the south of Europe. The Greeks may therefore have introduced 
the plant from Asia Minor, as well as from India which extended from the 
north of Persia. This origin of lucerne, which is well established, makes 
me note, as a singular fact, that no Sanskrit name is known. Clover and 
sainfoin have none either, which leads us to suppose that the Aryans had 
no artificial meadow.” Stebler and Schroter state that lucerne is indige¬ 
nous to the following countries “ Asia, Anatolia, Southern Caucasus, Persia, 
Afghanistan, Baluchisldn, and Kashmir.” 

History.— Lucerne was known to the Creeks and Romans: they 
called it in Greek medical , in Latin medico or herlm modic.a, because't was 
brought from Media at the time of the Persian war, about 470 years before 
the Christian era. \ he name lucerne is sometimes supposed to* be derived 
from the valley of Luzerne in Piedmont. De Candolle, however, suggests 
a more rational derivation. “ The Spaniards,” he says, “ had an old name, 
eruye, mentioned by J. Bauhin, and the Catalans call it use. das, whence, 
perhaps, the pitots name in the south of France, laduerd), nearly akin to 
lucerne." " It was so commonly cultivated in Spn : n that the Italians have 
sometimes called it herba spagna. The Spaniards have, besides the 
names already given, viiclga, or melga , which appears to come from 
Medica, but they principally used names derived from the Arabic— alfafa, 
al fasti fat, alfalfa.” the botanical evidence favours the inference derivable 
from the names of the plant, namely, that its original habitat extended from 
the north-west frontier of India to the shores of the Mediterranean. The 
writer possesses in his private herbarium many sheets of M. faicata, collected 
from undoubtedly wild sources in Persia, Kashmir, Chamba, See., and from 
cultivation in many localities on the plains of India, more especially Behar. 
Of M. sativa, one samp'- bears no remark as to its being wild or culti- 
vated, namely, that collcced by Dr. Giles, during the Gilgit expedition ; 
all the others from Baluchistan /'collected by Mr. Lace), from the plains of 
India, ,Vc., are expressly slated to have been collected from fields. The 
Flora of British India states that M. sativa is grown for forage in 
Madras, Bengal, and the North-West Provinces. The Transactions, and 
Journals ofthAgriHorticultural Society of India, in this case as in many 
others, throws the most direct light on the origin of the Indian forms Of 
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lucerne. Wcread, for example, in the Transactions (Vol /, 72. ?g) that HISTORY. 
Mr. W. Moorcroft noticed Ihc variability of the flowers in the wild plant. 

His remarks are so interesting as to justify our republishing them here. 

He wrote, speaking of the higher ranges of Lama Yooroo in Kashmir : “ I 
witnessed so striking a difference between the condition of the yellow 
lucerne near the summits of the dry mountains of Lama Yooroo (Ladak) 
and of the same plants when skirting the water-courses of Drass as might 
almost have countenanced a suspicion that there was a greater difference 
than what arose from locality alone.” In a foot-note to the above it is 
stated :— “ Lucerne in its natural state bears a yellow flower of a rich 
scent and is of great longevity ; under the influence of cultivation it runs j 
through a diminished sulphur tint into whiteness, becomes green with a 
stain of red, and settles permanently in pink and purple; it also loses its 
fragrance and becomes short-lived.” Mr, Moorcroft ther alludes to the 
cultivation of lucerne in Pusa (1823), remarking, “ I caused the Government 
to expend considerable sums in wells and other arrangements for the | 
watering of lucerne grounds, of which the supply was hardly ever adequ¬ 
ate in the dry season, and the plants of which died when their crowns 
were long submerged in the rains. The facts I have now seen in regard 
to the almost aquatic nature of this plant lead to a suspicion that, if a modi¬ 
fication of the float system had been adopted on the edges of a river with a | 
very slow current during the largest portion of the year, and which em¬ 
braced a great portion of the grounds in acrescent, that an immense quanti¬ 
ty of excellent forage might have been raised, and the expense of wells, the 1 
labour of cattle and of gardeners might have been saved.” In a further 
paper on Prangos hay, Mr. Moorcroft wrote of Imbal or Droz that he 
found yellow lucerne, a spontaneous product; he w rote of it —“ it is of a 
constitution more hardy than that of Liuropc, requires no other culture than 
that necessary fur sowing it, and lasts in vigour for a long series of years.” 

He adds, “it is submitted that as it naturally grows along with Prangos, t 
would be well to imitate this habitude; the joint yield is vastly grt 
than that of the richest meadow land, and is produced in this county on a 1 
surface of a most sterile nature, in regard to other herbage, hence, is re- • 
spectfully suggested the propriety of furnishing a few pounds of this seed to 
the Cape of Good Hope to be sown along with the Prangos.” 

In a report of Karnal 1 1836) mention is made of the experimental 
cultivation of lucerne. It is there stated that “the plant thrived well, 
but being so common no remark seemed necessary.” In the Pro¬ 
ceedings of the Society for 1S38 mention is made of Mr. Hodgson haring- 
sent “ from Nepal seed of lucerne grass.” In the Proceedings for the suc¬ 
ceeding year. Lieutenant Nicolson mentions tl». * 4 : n the meadows near Kabul 
lucerne is very commonly grown as food lor hordes and cattle. This 
same fact is again alluded to in the Journal ( Vol. /, /05) when Sir Alex¬ 
ander Burnos i-ave particulars of the artificial grasses of KAbul including 
lucerne. Sir Alexander’s account of the method of cultivation pursued in 
Afghanistan will be found in a further paragraph. The subject of Kabul 
lucerne, however, seems to have attracted considerable interest since in 
Vol II. (SW.v/u/ui), p. 2t)7, we read that “ Kclut lucerne, of which a large 
quantity was furnished by Government six months ago (1S43), has been 1 
partly sown and partly distributed. It has \egvt.ited well, hut I fail 
to detect the smallest difference between it and our Deccan species Its 
superior luxuri nee at Kelat, &c., must be owing toTfimald rather than I 
to species.” I he writer of thv passage quoted was Dr. A. Gibson, Super- , 
intondent of the Government Botanical (gardens, Bombay, and the allusion ' 
to *' our Deccan species ” is, therefore, extremely interesting as indicating I 
an early cultivation of lucerne in Western India, 
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Passing over a gap of nearly forty years, we next read, in the Journals 
of the Agri-Horticultural Society , of lucerne as being experimentally 
grown in the Saidapet Farm, Madras, from English seed. Of Benares, a 
writer reported the failure of a crop in 1878, and in 1884 lucerne is stated to 
have done well in Silos. Thus it will be seen that only occasional mention 
is made of lucerne in India, though enough to prove that its cultivation has 
been at least tried during the greater part of the past 100 years In the 
recent reports of Government Experimental Farms, it is stated that the 
Australian and European forms were found not to succeed so well as 
“ the country kind known as Puna Lucerne. ,, Even the Puna Lucerne 
does not seem to have “ an entire immunity from the attacks of insects or 
hurt from the heat, and so many of the plants die during the hot weather 
that no heavy cutting is ever afterwards got from the plots.” 

Cultivation of Lucerne. 

The following interesting account regarding Kabul may be here given. 
Sir Alexander Burnes wrote in 1841 : —“ There are three kinds of grasses 
cultivated in Kdbul— rishku , or lucerne; shuftul, or a kind of trefoil; and 
sibarga. The first and the last continue to yield crops for some years, but 
the trefoil (shuftul) is an annual. 

The lucerne ( rishku ) is sown in spring, generally about the vernal 
equinox ; for each jureeb (or about half an English acre) two seers of Kabul 
(or about 281 b English) arc required as seed. In forty days it comes to per¬ 
fection and is cut down, and will yield four full-grown crops ere winter sets 
in, but by early cutting six or eight crops may be drawn, —the last may some¬ 
times be inferior from premature cold. One jureeb yields on an average 
ten camel-loads of grass at each cutting; as a camel carries about 500th, 
this is a produce of 5,ooolh the jureeb or 10,000ft the English acre ; and for 
four or five crops 40,000ft English. Thethird crop is considered the best, 
and from it the seed is pm served. Of this the half acre sown with two seers 
Kabul will yield 40 seers or about 560ft. This plant requires the best black 
soil, much manure, and is watered five times each crop, in fact whenever it 
droops. It is sometimes sown along with barley, but in that case the 
grain by exhausting the soil injures the crop. The seed is never exported, 
but the grass is so plentiful, though all the cattle nrc fed on it, as much to 
exceed the consumption ; it is, therefore, dried, and that produced at any 
distance from a market is generally stored in this manner and sold 
during the winter. A camel Toad of it (or about 600!!) English), whether 
green or dry, sells for one Kdbul rupee, a coinage of which 1 15J are equal 
to 100 Company’s rupees. Lucerne generally lasts for six years, but it will 
yield for ten j'ears, if manure be abundantly scattered over it. ” 

In the report of the Mission to Yarkand in 1873, the following further 
particulars are given which show the importance of lucerne at the present 
time in Upper India or immediately beyond the frontier : — 

“ Sown in August and September: npn. uts in March and April. Is 
cut three times in six months and after each receives a top-dressing of 
manure, and free irrigation, one sowing lasts three years, after which the 
I roots decay. When sown, the seed is mixed with an equal quantity of 
bailey, otherwise - he lucerne docs not thrive. It is extensively grown as a 
fodder crop, and is stored in bundles for winter use.” 

A writer in the Indian Forester ( X ///) says that “in dealing with the 
; important question of fodder-reserves, it is profitable to notice the great 
I success which has attenc.-d the cultivation in this country of guinea-grass 
(Panicum jumentorum) and lucerne (Medicago sativa). Lucerne is grown 
in small quantities in most places where Europeans are to be found, but 
I guinea-grass is not so generally known.” The writer then adds : ** Lucerne 
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is cultivated with very little difficulty. It should be sown broadcast on 
ground well broken up and manured. According to Pogson and other 
authorities, the spring is the best time for sowing, and lime the best man¬ 
ure. The outturn of lucerne varies according to circumstances, and should 
not be less than that of guinea-grass. In 1883, 4 bighas under lucerne at 
Dera Ghazi Khan produced 930 maunds of green fodder in six months 
(January to June).” In the Bombay Gazetteer for the district of Cutch 
it is said to be grown as food for horses and to thrive well. In the Saida- 
pet Manual and Guide it is stated, “ under irrigation this plant produces a 
large quantity of valuable fodder. A few pounds of English seed sown in 
September 1869 grew satisfactorily and yielded three cuttings of excellent 
fodder ; it did not appear to be injured bv the heat of the sun, though the 
thermometer exposed in the sun part of the time registered 135 0 , and the 
crop then looked vigorous and healthy. A similar result was obtained 
with some seed sown in 1876.” 

In concluding this account of lucerne it may be said European experi¬ 
ence has formulated the following facts regarding successful cultiva¬ 
tion : — 

1. Dry seasons, and a warm sunny exposure suit lucerne best. 

2. The best soil is a warm calcareous one; cold impervious clay being 
unsuitable. 

3. The ground must be kept well cleaned of weeds; grass is its greatest 
enemy. 

4. Clean seed must be secured, that is, seed free from admixture with 
Mcdicago denticulata, M. maculnta, &c. 

5. '1 he crop should be reaped before flowering. 

6. Its cultivation is remunerative only where the crop can be allowed to 
grow for at least three years. 

MEDICINESo 

The reader is referred to the remarks under Domestic & Sacred (Vol. 
III., if)i ) for an explanation of this subject heading. Space will not per¬ 
mit of a collective article on Medicines being here given. The magnitude 
of such a review may be learned from the fact that in the writer’s Cata¬ 
logue of the Economic Products , shown at the Calcutta International Exhi¬ 
bition (Vol. V.), 1,248 indigenous drugs of India have been briefly described, 
making a volume of 503 pages. But doubtless, in the preparation of the 
material for the present work, that list has been increased to close on 2,500 
substances (taking animal, vegetable, and mineral all into account) which 
have medicinal virtues, rightly or wrongly, assigned to them by the people 
of India. A bare l ; sl of the names of such substances would be compara¬ 
tively valueless. What might be of value would be a careful classification 
under Therapeutic sections. This will be found, however, in many works, 
such as O'Sh a ugh n essv's Bengal Pharmacopoeia, 113 to 187, Stewart's 
Panjdb Pla>:?:., App. 77-106, &c. In the official correspondence conducted 
in i 83 o by the Home Department, Government of India, regarding a pro¬ 
posed new edition of the Pharmacopeia of India , much valuable in¬ 
formation was brought together regarding the indigenous drugs that might 
be used for the imported ones, of each therapeutic class. (Sec also Lis¬ 
boa, Useful Plants of Bombay, being Vol. XXV. of the Bombay Gazet¬ 
teer, pp. 254-263.) 

Medlar, Indian, see Pyrus Pashia, Ham. ; Rosacea ; Vol. VI. 

MEERSCHAUM 

Meerschaum, Ball, in Man . Geology Pnd., 445-446. 

This well know n substance is a hydrous magnesium silicate. It is chief!) 
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obtained in Asia Minor, Greece, Moravia Snain Xrr D ,, 

Mi^LALEUCA, Linn. / Gen. PI., J, y J05. 

Melaleuca Leucadendron, Linn. f u. Br. l„d ., //., 4 L : Myrtace* 

The remarks which here follow' are believed to ho mni 1 

of information regarding Cajupat (var. 13 ), but the habitat is tK^ the 
type form of the species. It has not been found possible t„ isolate the ern 
nomic facts given by authors under the two varieties respectively °' 

Vaja a-Leucadendron ; R ox b.;FI. Ind., Ed. C.B.C., S o,. 

Syn.— Myrtus Leucadendron, Linn. 

References. Arbor albn Cuju Puti, in'Rumph. Amb'Hcrb., II. 72 f YVT 
The Flora of British India remarks that this form is cultivated in India 
and Roxburgh informs us that it was introduced into the Rovai Bofonfc 
Gardens Calcutta m i8it. It is a much larger tree than the next form 
the true Cajuput-oil tree It would, however, seem desirable toascerfofoTf 
the oil, even though of inferior quality, could be obtained from t his “See 
the uses of the oil in arts might be thereby greatly extended 
Var. minor; Roxb., Ft. I„d., Ed. C.B.C., 5*0. 

° commerce is apparently prepared from this form. 

S J»- H,Non > s ”‘-! M - Caiuputi, Roxb.: VI. Leucadendron Lair ■ 

Rckveaczs.—Arbor alba minor Cliju Puti, Rumphius. A mb Herb I! 

££& 

Collective References , &c„ to both forms. 

(PVr ^' RENG - ; Kiyikuti. 

pitia. Mai.ay.^ Tram, Gqch?N- cfn/ N a "^“ l> ‘ Tam,; Ca -> u * uti < 

References. — Roxb.. Fl. Ind., Kd. Q.B c , W -coj * AW, T+Jtmm r J 
Med. Bot.Sncif 21; ; Voigt, Hart. Sub. Calf, 45; A urg, For Fl Bu^m' 
4 £ 2 Li PegU > CX Gamble, Man. Timbs, 18 $j Mason, Burma Tnd 

U: : f ) •’ Lnurt ' ,r °> Cochin-China, II., 4 6S • Fhami. Ind , 

O0 •, British Pharm. (ite$), 2gj, . ... & //„.• 

1 7 J i27 r* o' S ' ’ S a 1 *&'• iFleming, Med. PI. & Drugs 

(Asiatic Restr. A/) 18$ ; Afftslie, Mat. Ind., I., 2* p; b*Shaug/nu'ss\ 

fn*h D TJ?; 3 «} Ir ^ ine> ^^' Med ' Patna > 2 *> Sakharam Arjun, 
\v'l\T b 'P r }‘i*} s }. Rnl i: ^ VI.. to? ; Dymock, Mat. Med. 

7Va nr ’ * e,ir P 00 K Vharm., 1874, bj2 ; 1870, 466 : Med. 

Iff" / .° J > 1 Mid, Diet. Che,;.’fry, Vol. /.. 770-7/ ? ; VII . 211 ■ 

A r,dfP°I '* f, f /Pront ‘; Born6 ■ Pr "‘ L > 36 } Crawford History f the Indian 
InddanF^f^VJ^ '> ? Mysore and doorg, /., ^0 • 

Habitat,—An ev ergreen treo, often of large size, found in Tenasserim, 
Mergui, and Malacca ; distri! uted to the Malay Island, and Australia 
IIi s to ry . rhe account given by Huckigei & Hanbur/ on this sub¬ 
ject (and indeed not of the history only but of every feature of Cajuput) has 
been practical y reproduced b> all subsequent writers. Ainslie (of what may 
be calk-.l modern authors) appears to have been the first Indian writer 
who described the drug, as Roxburgh was the first botanist who drew 
attention to the peculiarities of the plant. Both these writers quote freely 

from Rumphius, the (ifivnnmr ...l_d.. r 

in the D A -* ” • - 
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ius, the Governor of Amboyna. who studied the plants found 
bast Indies, between 1627-1702. Rumphius gave a detailed 
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account of the uses of this plant and the preparation of its aromatic oil. HISTORY. 
The wood, he says, is fragile and not of much use for building purposes, , 

The fruit, seed, and leaves have a strong aromatic odour and hence they are 
used as an aromatic and stomachic tonic. The people of Java, however, 
prepared from them many special medicines called dju-djambu which were 
employed for so many diverse diseases that it was difficult to say what their 
exact action might be. Some of these potions were, however, specially 
serviceable for checking debility and putting the stomach to rights. Others ; 
were valuable in the treatment of convalescent women after childbirth, as 
they tend to contract the internal organs. Men praise, Rumphius con¬ 
tinues, preparations of this drug as valuable in the treatment of cephal- | 
algia, but of this property, he remarks, definite proof has not as yet been , 
adduced. The Amboyans also use the leaves, which they macerate with 
the flowers in new oil, and afterwards impregnate it with the smoke of 
benzoin and other aromatics. Of this they make their Minjac mony, that 
is, the perfumed oil with which they anoint their heads. Certain Javanese 
and Malays also fill their pillows with these leaves for the sake of the I 
pleasant odour, but this to our notion, adds Rumphius, is far too strong. 

The leaves collected on a warm day and dried in the open air are also 
placed in their clothes* chests to drive away various insects through their : 
powerful odour. To increase this action the leaves are often rubbed between 
the hands which causes a more liberal discharge of their cardamom-like . 
odour. It is said also that the pillows filled with these leaves drive vermin ; 
out of bedsteads. The fruits are collected and sold separately in sweet¬ 
smelling baskets. The fruit is, in fact, the part of the plant mainly used in , 
the preparation of the medicinal potions, but these preparations are always : 
made up with other ingredients. 

The leaves, if collected on an exceptionally warm day and placed within ' 
sacks, even though they be quite dry, burn with such a vehemence as to 
become moist, almost as if they had been macerated in water. If, however, ! 
they are treated differently ana macerated in water, so that they ferment | 
during night, and if they be then distilled, an oil is extracted from them 
which is thin, pelucid, and volatile, but in such small quantity that even from j 
two bags of these leaves scarcely three drachms of the oil are obtained. The I 
odour of the oil is like that of the strongest cardamoms. Two drops of it i 
in ale or wine excite violent perspiration ; in fact, India does not possess a i 
more powerful sudorific. 

The above may be accepted as the substance of what Rumphius 
actually wrote. One author has given one sentence, another a second, and it [. 
has thus transpired that ffis meaning has been somewhat dis.ortcd. The 
passage regarding distillation is as nearly as possible a literal translation 
from the original, and it will be seen that it is left doubtful whether the i 
natives distilled the oil or only the Dutch did so. during Rumphius’ time. 

FKickiger Sc Hanbury suggt :-t the latter, and in thi.s view thev maybe cor¬ 
rect, since the information regarding the distillation forms a separate para¬ 
graph after the undoubtedly native uses have been detailed. The learned 
authors of the Pharmacographia then give the hi tors of the introduction of ; 

Cajuput int > Europe. It appears, they say, “ to have been first noticed by 
J. M. Lochner, oi Niirnberg, a physician to the German Emperor. 

About the same time (1717), a snip’s surgeon, returning from the East, sold i 
a provision of the oil to the distinguished apothecary Johann Heinrich Link, 
at Leipzig, who published a notice of it ana sold the supply. It began then 
to be quoted in the tariffs of other German apothecaries, although it w is 
still reputed a very rare article in 172ft.” “In France and England, it 
was, however, scarcely known till the commencement of the present century, | 
though it had a place in the Edinburgh Pharmacopeia of 1788. in the i 
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Cajuput Oil. 



TRADE. 


London Price Current , we do not find it quoted earlier than 1813, when 
the price given 1S 3$. to 35. 6 d. per ounce, with a duty of 25. 4 \d. per ounce.” 

Manufacture and Trade.—Early mention (1792) is made of its prepara¬ 
tion in the Island of Bouro, and Bickmore, an American traveller who spent 
three months in that island in 1865, states that Bouro then produced 8,000 
bottles annually. Fluckiger &. Hanbury, in continuing 1 the account of the 
preparation, add : “The Trade Returns of the Straits Settlements published 
at Singapore show that the largest quantity is shipped from Celebes, the 
gr^it island lying west of Bouro.” “ The oil is imported from Singapore 
and Batavia, packed in glass beer or wine bottles. From official state¬ 
ments it appears that the imports into Singapore during 1871 were as 
under:— 


From Java 
,, Manilla. 

„ Celebes 
„ other places . 


• 445 gallons. 

. 200 „ 

. 3,895 

. 350 „ 


Total . 4,890 


MEDICINE. 

Oil. 

345 


Of this large quantity, the greater portion was re-shipped to Bombay. 
Calcutta, and Cochin-China.” 7 

Medicinal Properties.— “ Cajuput oil is very fluid, transparent, of a fine 
green colour, has a lively and penetrating odour analogous to that of cam - 
phor and cardamom and a warm pungent taste. Il is very volatile and 
inflammable, burning without any residue. Thesp. gr. varies from o 914 to 
0*9274. Its composition, according to Blanchet & Sell, is C 10 H 16 H 2 O, 
and by repeated distillation over phosphoric oxide the hydrocarbon C 10 FI ’ 
called Cajuputene , can be obtained. The oil is, therefore, said to contain 
Cajuputene hydrate or CajuputoL It boils at I75°C (347° Fh.)” “The 
green colour has been ascribed to a salt of copper, derived from the vessels 
in which the distillation is performed; and Guibourt obtained two grains 
and a half of oxide of copper from a pound of the commercial oil. But 
neither Brande nor Goertner could detect copper in specimens examined 
by them ; and M. Lesson, who witnessed the process for preparing the oil 
at Bouro, attributes its colour to chlorophyll, or some analogous principle, 
and states that it is rendered colour - s by rectification. Guibourt, more¬ 
over, obtained a green oil by distilling the leaves of a Melaleuca cultivated 
in Paris. A fair inference is that the oil of Cajuput is naturally green, but 
that, as found in commerce, it sumetimes contains copper, either acciden¬ 
tally present, or added with a view of imitating or maintaining the fine 
colour of the oil ( U. S. Dispensatory) The copper may be removed by 
distillation with water or agitation with a solution of ferroevanide of potas¬ 
sium. The colour is thus destroyed, but it may be restored by exposure to 
copper filings {Mr. Edward Hirted , Pharm. Jour . fe? Trans. ( ?), II., 804). 
The high price of Cajuput oil has led to its adulteration, oil of rosemary, or 
that of turpentine, impregnated with camphor and coloured with the resin of 
milfoil is said to be the most common adulterant. The quantity of copper 
in Cajuput is, however, too small to render the oil unlit lor medicinal use 
{Watts* Diet. Chem.). 

The oil is highly stimulant, producing a sense of heat with increased 
fulness and frequency of the pulse, exciting in some instances profuse 
V sp - ation. Ainslio says, “ Kijaputf oil is hitherto but little know n to the 
native practitioners of India ; it is in use, how ever, amongst the European 
medical men of that country, who recommend it, when mixed with an equal 
quantity i f some mild oil, as an excellent external application in chronic 
rheumatism. The Malays are in the habit *»f prescribing it internally, and I 
understand with great success, in what they call pitambudi and lumpu (epi- 
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Chemistry of Cajuput. ( G . Watt.) 


MELANORRHCEA 

glabra. 


lepsy and palsy). It is, no doubt, a highly diffusible stimulant, antispas- 
modic, and diaphoretic, and may be efficaciously given in dropsy, chronic 
rheumatism, palsy, hysteria, anci flatulent colic; the dose from two to six 
or even seven drops, on a lump of sugar.” Ainslie adds that it dissolves 
caoutchouc or India rubber, by which means a good varnish may be made. 
It is officinal in the Indian and British Pharmacopoeias : in the former it is 
said to be used with advantage in depression of the vital powers. “In 
cholera it has been lauded but on insufficient grounds. It proves useful 
also in flatulent colic, painful spasmodic affections of the stomach, hysteria, 
&c. Externally it forms a valuable embrocation in rheumatic, neuralgic 
and other painful affections, in paralysis, &c.* 5 

Chemisrty. —The chemical nature of this substance has alreadybcen 
dealt with, but the account given in the Pharmacographia (reproduced in 
Dymock's Mat. Med ., IV. India) may be consulted. In the volumes of 
Watts' Dictionary of Chemistry ( l.c .), the substance is dealt with in detail 
and the properties of its compounds with chlorine, bromine, and iodine in¬ 
vestigated. The oil is then stated tbut apparently incorrectly) to be “ pre¬ 
pared in India/* the green colour being accounted for as due to “ a resi¬ 
nous colouring matter dissolved in it in very small quantity/ 5 “ The 
colour of the crude oil is also partly due to copper, the presence of which 
may be accounted for, either by the use of a copper head in the distilling 
apparatus of the Hindus, or by intentional adulteration, resorted to for 
preserving the green colour of the oil/* 

Special Opinions. —§ •* Very useful application in chronic rheuma¬ 
tism * [Surgeon-Major and Civil Surgeon G. V. Hunter , Karachi). “ Sti¬ 
mulant, carminative, useful in flatulence and colic ; rubefacient externally; 
applied to cold extremities in collapse of cholera and fever’ ( Assistant Sir - 
geon S. C Bhattacharji, Chanda , Central Provinces). “ Have used it as 
a stimulant and rubefacient for local application only' in chronic rheuma¬ 
tism ” {Assistant Surgeon Nehal Sing y Sahdranpur.) “ Cajuput oil is a 
powerful restorative in cholera ** (Civil Surgeon G. C. Ross, Delhi, Panjdb ). 
Structure of the Wood.—Reddish-brown, hard {Gamble). 

{J. Murray.) 

MELANOCENCHRIS, 2 Vm; Gen. PI., III., 1169. 

Melanocenchris Royleana, Nees; Duthie , Fodder Grasses of iV I 
India, $4; Graminkj** See “Food and Fodder for Cattle/' (Voh 

HI-, 424). 

Melanogaster durissimus, Cooke; Fungi; see Vol. III., 455; also 
Truffle, Vol. VI., Ft. II. 
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MELANORRHCEA, Wall.Gen. PL, I., 421. 

A genus of trees, the juice of which forms a varnish, and which comprises j 
four species, ail natives of India or the Malay Archipelago. 

Melanorrhcea glabra, Wall.; Ft. Br. Ind ., II., * S; Anacardiacbje. j 

Vem. Th H-sae-ya i t hit si, tiiitse, Burm. 

References, hurz For. F’. Burm., 3IJ; Mason, Burma and Its 
People, Si4, 774 . Uotard , Dyes , App. IX. 

Habitat.*—hound .1 the lorests of Tenasserim and Merguk 
Resin.—I his tree yields a similar exudation to that of the next men- 1 
tioned species, but there is no record of its having been applied to any use ! 
in the arts. J 1 
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Melanorrhcea usitata, Wall.; FI. Br. Ind., II., 25. 

The Black Varnish Tree of Burma. 

Vern. — Kheu, Manipur; Thitsi or thit-tse, thitsibin, Durm.; Sutkan 
Talking; Kiahong, Karen. 

References. — Kura, For. FI. Burnt., I., 318 / Gamble, Man. Timb., 110 ; 
Mason , Burma and Its People , 514, 774 / Pharm. Ind., 60; Gums 
and Resinous Prod. (P. IV. Dept. Rep.), 32, 38, 62; Liotard , Dyes , App. 
IX. ; Cooke, Gums and Resins, r 20 ; Alpin , Report Shan States, 1887-88 ; 
Gazetteer .—Burma, /., 126, 134; Agri.-Hort. Soc. : — Ind. (Trans ), VI., 
127, (Pro.) vs ; VII., (Pro.) 23-24, 25, 41 ; Journals (old series ), IV., 215 ; 

VII. , 73 ; IX., Sel., 45 ; XI., 446 ; Indian Forester , I., 362 ; II., 172, rSr ; 

VIII. , 400, 412, 419 ; XIV., 394 ; Spoils' Er.cycl., 1692; Balfour , Cyclop. 
Ind., II., 920; Smith , Diet., 420 . 

Habitat. — A large deciduous tree, frequent in the open forests (espe¬ 
cially the In and hill In forest—see Dipterocarpus, Vol. III., 160-171), 
rare in the dry forests, from Prome, Pegu, and Martaban down to Tenas- 
serim; also found in Ava and Manipur. It ascends to an altitude of 
3,000 feet. 

Oleo-resin.—Every part of the tree abounds in a thick, viscid, greyish, 
terebinthinate fluid, which soon assumes a black colour on exposure to the 
air. This is the famous black varnish or thitsi of the Burmese, by whom 
it is very extensively employed not only in the arts but in medicine. 

The tree was first reported on bv Dr. Wallich, who gave a description 
of its habitat, method of growth, and of the oleo-resin which it yields, in his 
Plants Asiatics Ra. iorcs. He writes ; " In the neighbourhood of Prome, 
a considerable quantity of varnish is extracted from the tree, but very little 
is obtained at Martaban, owing, as I was told, to the poverty of the soil, 
and partly also to the circumstance of there being none of the people in 
that part whose business it is to perform the process. This latter is very 
simple:—Short points of a thin sort of bamboo sharpened at one end like 
a writing pen, and shut up at the other, are inserted in a slanting direc¬ 
tion into wounds made through the bark of the trunks and principal boughs, 
and left there for twenty-four to forty-eight hours, after which they are re¬ 
moved, and their contents, which rarely exceed a quarter of an ounce, 
emptied into a basket made of bamboo or rattan previously varnished over. 
As many as a hundred bamboos are sometimes seen sticking into a single 
trunk during the collecting season, which lasts as long as the tree is desti¬ 
tute of leaves, namely, from January until April; and they are renewed as 
long as the juice will flow. A good tree is reckoned to produce from to 
2, 3, and even 4 viss annually, a viss being equal to about 3 $ lb avoirdupois. 
In its pure state it is sold at Prome at the rate of one tical, or 2 s. 6 d. y per 
viss. At Martaban, where everything was dear when I was there, the 
] drug was relnihd at 2 Madras rupees per viss; it was of inferior quality 
and mixed with sesamum oil, an adulteration which is often practised. 

“The extensive use to which this varnish is applied indicates that it 
must be very cheap. AImo:i every article of household furniture des¬ 
tined to contain either solid or liquid fuod is lacquered by means of it. At a 
village close to Pagam on the Irrawaddy, called Gnaunf, where this manu¬ 
facture is carried on very extensively, I endeavoured to obtain some inform¬ 
ation relating to the precise mode of lacquering; hut I could learn no¬ 
thing furth' r regarding this than that the article to be varnished must first 
be prepared with a coating of pounded calcined bones; after which the 
varnish is laid on thinly, either in its pure state, or variously coloured by 
means of red or other pigments. I was told that the most essential, as 
well as difficult, part of the operation consists in the process of drying, 
which must i>e effected in a very slow and gradual manner, tor which pur- 
■ pose the articles are placed in damp and cool subterraneous vaults, where 
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they are kept for several months, until the varnish has become perfectly 
dry. 

“ Another object for which the drug is extensively employed is as a size 
or glue in the process of gilding; nothing more being required than to be¬ 
smear the surface thinly with the varnish, and then immediately to applv 
the gold leaf. If it is considered how very extensively the art is practised 
by the Burma nation, it being among their most frequent acts of devotion 
and piety to contribute to the gilding of their numerous religious edifices 
and idols, it will be evident that a great quantity of the drug must be con¬ 
sumed for this purpose alone. Finally the beautiful Pali writing of the 
religious order of the Burmans on ivory, palm-leaves, or metal is entirely 
done with this varnish in its native and. pure state.” Little can be added 
to the above exhaustive account, but it may be noted that acdording to 
Mason quoting Major Berdmore, the varr.ish mixed with bone-ashes is 
also used as a paste for sticking glass on boxes and images. 

The following more detailed account by Sir D. Brandis of the method 
of collection is also of interest : — 

“The trees which have been tapped are at oner, known by triangular 
scars about 9 inches long and 5 inches broad, the apex pointing downwards. 

“On some trees we counted 40—50 of these scars, and some of them 
at a height of 30 feet. To work the higher scars the Shans use a most in¬ 
genious ladder which is permanently attached to the trees. It consists of 
a long upright bamboo with holcs.cut through at intervals of 2—3 feet. 
Through each hole are passed two fl it bamboo sticks driven with their 
pointed ends into the bark. These form the spokes of the ladder and are 
about 12 inches long. The scars or notches to extract the varnish are 
made with a peculiarly shaped chisel about 15 inches long, the handle is of 
iron, of one piece with the chisel and about 9 inches long, the lower end 
thicker, hollow, and closed with a bamboo plug The chisel is wedge- 
shaped, about b inches long (the edge half an inch broad), and forms an 
obtuse angle with the handle. 

“ With this instrument two slanting slits meeting at an acute angle, are 
made upwards through the bark, and the triangular piece of bark between 
the two slits is thus slightly lifted up, but not removed. A short bamboo 
tube about 6 inches long, with a slanting mouth and a sharpened edge, is 
then horizontally driven into the bark below the point where the two slits 
meet, and the black varnish which exudes from the inner bark near its 
contact with the wood runs down into th< bamboo tube, which is emptied 
at the end of ten days, when it ceases to flow A second cut is then made 
so a . to shorten the triangular piece of bark which had been separated from 
the wood when the first cut was mode. A shorter triangular piece of bark 
remains, ending in an angle less acute than before. 

“The bamboo tul-e is then moved a httle higher, and the edges of the 
original cut are cut afresh. The varnish then runs out for another ten days, 
after which the scar is abandoned. The tree; var\ in yield exceedingly ; 
a crooked tree w ith scanty foliage which we examined was said to yield" a 
good outturn, while some of the largest trees were said to yield very little. 
We saw trees tapped which had a diameter <>f only 9 inches. Moungmynt 
informed us that one man could make and look after 1.200 ^cars; thafhc 
could do 200 in a day, so that the whole number occupied six days, which 
left four davs for rest. They only work in those parts of the forest where 
the tree is abundant and trees fit to tap stand close together. The tree 
yields nothing while it is leafless in the hot season, and the best season for 
working is from July to October. One man collects 40—50 viss (146 to 
182H)) in one season : at Tyunyouk the viss sells for 12 annas and at Ran¬ 
goon for one rupee,” 
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In Manipur the tree attains very large dimensions and forms exten¬ 
sive forests from the top of the Kabo Valley for many miles in a northerly 
and north-easterlv direction towards the Chinese frontier. The natural 
varnish is used, as in Burma, for many purposes, among which may be 
mentioned that of painting river-crafts, vessels destined to contain liquids, 
and scabbards. It is said to be conveyed to Sylhet for sale by the mer¬ 
chants who come down annually with horses. 

Physical Characters.— The varnish is thick at ordinary tempera¬ 
tures, and of a dull leaden grey colour, but wherever it comes in contact 
with the air it assumes, in a" very short time, a shining black surface. 
Alcohol, spirits of turpentine and benzole, combine with and dissolve it, 
rendering it more fluid. It may also be diluted with gold size, which 
tends to improve its drying properties, and intensify its colour, whilst the 
solvents above enumerated have a tendency to turn it brown. The varnish 
is very commonly adulterated with gingclly oil. It has peculiarly acrid 
properties, and hence has to be handled, when in the fresh state, with great 
care, for it frequently produces violent erysipelatous swelling, accompanied 
by pain and fever. These effects are said to be more marked in Europeans 
than in Natives accustomed to collecting the substance. 

Trade. — The varnish is little known or appreciated outside the area of 
its production. Attempts have been made to introduce it into European 
commerce, but since it has no special a pplication and is so long in drying, 
it is stated to have no value in the European market. 

Medicine. - Black varnish is extensively employed by the Burmansas an 
anthelmintic in cases of Ascaris lumbricoides (round worm), as a remedy 
for which it is said to possess considerable power. It is administered as an 
electuary, prepared with an equal proportion of honey, the mixture having 
been subjected for some hours to the action of heat. The dose is one, two, 
or three table-spoonfuls of tVu electuary, according to the age of the patient, 
and is followed in a few hours by a dose of castor-oil, which causes the ex¬ 
pulsion of the worms in a lifeless state, thus shewing that the remedy 
exercises a specific effect on the entozoa. The extremely nauseous taste of 
the drug and the largeness of the dose required, are great objections to 
its employment. It appears probable, however, that its activity resides in 
a volatile oil, which, if procurable in a pure state, would be well worthy of 
3n extended trial. 

The erysipelatous swellings caused by the fresh juice, m certain consti¬ 
tutions, are said to be effectually removed by the local application of an 
infusion of teak-wood—Tectona grandis, Linn. (Pharm. hid .). 

Structure of the Wood.—Dark red with yellowish streaks, turning very 
dark after long exposure, very hard, close and fine grained, weight from 
54. to 62lb pn cubic foot. When green it sinks, but when dry it floats in 
water. It is employed for making tool handles, and anchor stocks, and is 
said in the Gazetteer of Burma t<» be preferred by charcoal burners to the 
wood of any other tree. It has lately been recommended for buildings, rail¬ 
way sleepers, gun-stocks, sheaves, block-pu 1 other purposes for 

which a strong but not very heavy wood is required. Mason states that in 
some Christian villages in Burma the posts of the chapels are made exclu¬ 
sively of this wood. The utilization of the timber in Manipur is said to be 
to some extent interfered with by the dread which the natives possess of the 
irritant effects of the oleo-resin. 


MELASTOMA, Linn.; Gen. PL ., /., 746. 

Melastoma malabathricum, Linn .; FI. Br. fnd ., //., 523 ; Wight, 
The ‘Indian Rhododendron/ [ 111 /. 95; Melastomacra. 
Syn.—?M. obvolutvm. Jack} Tkembleya rhinanthera, Griff . 
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Az 2%$ t a. 


Var.—adpressum, Wall. ; M. anoplanthum, Naud. 

Vern. Choulisi, Nepal; Tungbram, Lhpcha; Shapti, tank a, Michi • 
Sing^”* ™y et Py<> Burm.; KatakaluTva, mahab&mittya , boTaitteyd\ 

References.— Roxb., FI. Ind ., Fd. C.B.C.,372 ; Kurz , For. FI. Burm 
50.?; Gamble , Man. Timb., i(/9 >' Thwaites , En. Crylon Pi., 106 ; Dzlz. & 
Gibs., Bomb . A 7 ., 92/ Mason , Burma and Its People, ^2.?, 744 ; Lisboa 
U. PI. Bomb., 156, 245 / Gazetteer, Bombay , XK., 72/ Forester, 1 V \ 

241. 

Habitat. —A spreading shrub, found growing'very abundantly through¬ 
out India, from the sea level up to an altitude of 6,000 feet, except towards 
the Indian Desert. It is not found out of India, i.e., the authors of the 
Flora of British India have narrowed the description of the specie* to the 
Indian typical plant which is not found in Malaya, &c. The variety 
adpressum occurs from Mergui to Singapore and in Penang. 

Dye.—The fruit yields a purple dye used for cotton-cloths (Lisboa). 

Food.—The ovoid, truncate fruit has an edible pulp, which is said to 
strongly resemble the blackberry of temperate regions in taste and flavour. 

Domestic, &c.—Gamble states that “this is probably the lutki bush 
on which the silkworm Attacus atlas is often found, and fed on which it 
gives a very fine silk.” 

MELIA, Linn.; Gen. PI., /., jjr. 

A genus of tre^s which belongs to the Natural Order Meliace.e, and com¬ 
piles five species; natives of India and the Malay Archipelago. 

Melia Azadirachta, Linn.; FI. Br. hid., /., 544 ; Wight, Ic , /. 1? ; 

The Neem, or Marggsa Tree. “ ° [Meliacfal 

Syn. M. parviflora. Moon.; M. indica, Brandis; Azadirachta 

IND 1 CA, Adr. 

ba!-ninth, nhtb, >:imb. Hind.; Nim, nimgacAh, Bf.ng,: Nitn, 
Nol. ; A m, b antal ; Agas, PalamOW; Retain, KumAON ; Nim. makd- 
bl ± kh g l}, > oak am, irmt-darionr./i, Pb.; Nimuri, Sind ; 

Ltmbo. C. P.s Nim.bal-mmb, bakdyan, Bomb.; Limb a, kadukhajur, 
nimbay, limbacha-jkuda, Mar.; Limb a, lib ado, limb ado , hmh, d'dnu- 
j/iada, bo numb a, Guz.; Nim, Dec.; Vembu, vdbbani, vdppa-maram, 
*am.; vepa, yapa, yep pa, taruka, nim-bamk , Tel.; Btvina-mara- 
kaabrtina-ntara, heb-bavu, Kan.; Vcppa, ariya-vdppa, Malay.; Thin, 
bap. t amah a, tamd-bin , Uiawn.kd, kamdk Burm.; Kohumba, nimhu- 
nimba-gahd, Sinc,.; Nimba, arishta, nimba-r, ikshaha, Sans.: Nib 
azdd-darahhtc-hindi , Peps. 

References— Roxb., FI., Ind., Ed., C. B. C., Brandis, For. FI., 67 ; Kura, 
Fnr. PI. Burn:., /., 2/2/ Beddome, Ft. Sylv., t. i3 (14 by m:stak'd'; Gam¬ 
ble, M an. Tivih., rtp ; Dalz. 6f Gibs., Bomb. FI., 36 . Stcmart, Pb. PI. <2 • 
Burtnann, Fi hid., 1 ; Pharm . Ind., 5J; Fl*ck.& Hanb ., Pharmacor!. 
*54 : Fleming. Med. VI. 6f Drugs (Asiatic Rcser. XI.), Tit : AirtF'ic 
“ ’ 4SS: O'Shaughnessy, Beug. Dispens., 244; Irvine, Mai 
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Cunara , 6 ft., Vnl. iUso ,• Statifirs^^aYbur '^iMi^xi 0 ^ 
Trkhinopoly, 76 ; Settlement Reports Central Prvoik'ccs, Chilliera\ 
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110; N ini dr. Sot; Beldspore, 77 ; Gazetteers: — Bombay , 1 V23; V., 2J ; 
VI ., 13 ; VII., 39, 40, 41 ; XIII., 26 ; X V., 72 ; Panjab, Rohtak, 14 ; Sial • 
hot, II ; Karndl , 16 ; N.-W. P., III., 33 ; Mysore and Coorg, I., 52, 58; 
II., 7 ; Oudh , 111., 71 : Agri.-Horti. Soc., Ind.: —Transactions VI., 241, 
VIIb., 22; Journals {Old Senes), IV., 208 ; VIII. {Sul.). 136, 178 ;\IX. 9 
Sel., 295, 410, Sel. , 47 ; XI. {Pro.), 24; XII.; 3 jS ; XIII., 3og , 3<o ; (Nero 
Series) II., 234 ; VII., 146, 147; Agri.-Hort. Soc., Panjdb, Proc1657; 
Indian Forester II, i 7 3 ; 111. t 201 ; V.,497 ; VI., 125 / VII., 264 ; VIII., 

% 403; IX., 357 ; XII., 188, App., 1, 27; XIII , 6„, 120, jjp ; XIV., 391. 

Habitat. A large tree of 40 to 50 feet in height, common, wild or more 
often cultivated, throughout the greater part of India and Burma. 

Gum.-— The bark, exudes a clean, bright amber-coloured gum, which 
is collected in small tears and fragments. It is said to form a portion 
of the commercial gum gattie and of East India gum. It is considerably 
esteemed medicinally as a stimulant. In the Pha rma c ogra hi a Indica it is 
de-cribed as not bitter, fully soluble in cold water, and unaffected by neutral 
acetate of lead. “ It gives a curdy white precipitate with basic acetate, a 
reddish gelatinous precipitate with ferric chloride, is unaffected by borax, is 
slightly reduced by boiling with Fehling's solution which it turns a dull red 
colour. Iodine does not affect it, but it precipitates with oxalate of ammo¬ 
nia. It makes a weak mucilage, and is of little value.” 

, Eye.—Hove in the account of his Tour in Bombay (1787) mentions the 
mm*' nnd states that the tree yields a bitterish gum in great abundance, 
“which I understand the silk-dyers use in every preparation of their 
colours. In the Gazetteer of Mysore and Coorg it is stated that the oil 
is employed in dyeing cotton cloths ; a statement repeated bv Lisboa, who 
adds that it imparts a deep yellow colour to the fabric. The writer can 
find no other mention of the dye properties of either gum or oil. Stocks 
states {Report on Sind) that the bark is used to dye red, 

Fibre.— The bark yields a fibre which is of little economic value, but is 
commonly employed in the local manufacture of rope. Dr. Watt in the 
Report on Indian Fibres exhibited at the Colonial and Indian Exhibition 
writes : * It would never pay, however, to extract this fibre for commercial 
purposes, since the trees 1 ike years to grow, and would be killed bv a 
wholesale process of decortication.’* y 

Oil —A fixed, acrid, bitter oil, deep yellow, and of a strong disagreeable 
flavour, is extracted from the sbkd by boiling or pressure. It is already 
manufactured to a considerable extent and forms an article of export from 
Madras chiefly to Ceylon. It is employed medicinally as an anthelmintic and 
antiseptic, and is also considerably used by the poorer classes for burning 
in lamps,but is said to smoke offensively. s 

Chemistry of the Oil. — The o 1 and other products of the nim 
have recently been very carefully analysed by Surgeon-Major Warden 
who published his results originally in the Pharmaceutical Journal 
and has reproduced them in the Phormaco^raphia Innica. As these 
arc of great interest and may serve to decide the commercial utility of this 
tirety* P re P arc ^ an( ^ abundant oil, they may be here quoted in en- 

Mnrgosa or Nim oil extracted from the seeds had a specific gravity 
of 0235 at 15*5 ; at about iu J -7° C. it congealed without losing its 

transparency. After standing for about 36 hours the recently expressed 
oil deposited a white s diment. which, examined microscopically, was found 
o be amorphous. I he colour reactions of margosa oil were not charac- 
T n '1 X \ n ‘ 1 f oncenlr *!. e * sulphuric acid a rich brown colour was 

lded, and a strong garlic odour evolved. Hy Massie’s test with nitric 

Rc'y of .a reddish colour ; afier standing 
.he colour was pale >ellow. Theelaidin 


acid the oil became ah., 
about one hour and thir 
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reaction conducted according to Poutet’s directions yielded a solid firm I OIL 
yellowish product after eighteen hours, the temperature in the laboratory Chemical 
varying between 89° and 03° F. Exposed in a thin layer on a glass plate , Composition, 
to a temperature of ioo°C. for some days the oil did not dry or become 1 
tacky. The oil was easily soluble in ether, chloroform, carbon bisulphide, ' 
benzole, &c. Absolute alcohol, agitated with it was coloured greenish; on ! 
separating the alcohol, and evaporating off the spirit, arTextract was j 
obtained which consisted of oil, from which a small residue, whitish in 1 
colour, separated on standing. The alcoholic extract was very bitter, and 
possessed in a marked degree the peculiar odour of the oil The whitish 
residue deposited from the oil separated by alcohol, and examined micros¬ 
copically, did not appear crystalline. Margosa oil after repeated agitation 
with alcohol W'as found to have lost its bitterness and almost wholly its 1 
alliaceous odour. 

“ A know n weight of the oil was saponified with alcoholic potash, the 
alcohol completely evaporated oil, and the soap dissolved in water. On 
agitating the aqueous solution of the soap with ether, i*6o per cent, of ether 1 
extract was obtained of an orange-yellow colour and bitter. This extract, j 
treated with 60 per cent, alcohol, left a small amount of white residue* 1 
which had the character of a w'ax. The aqueous solution of the soap, after j 
separation of the ether, was heated for some timelo remove dissolved ether, 1 
the solution was then mixed with dilute sulphuric acid in excess, and the 
insoluble separated from the soluble fat acids in the manner recommended 
by Allen. The soluble fatty acids amounted to 3*519 per cent., the insolu¬ 
ble to 89’ 128 per cent. The volatile acids consisted of butyric and a trace 
of valeric acid. During the distillation to separate the fluid from the vola- 
tile tatty acids, a small amount of a snow-white fatty acid passed over; 
this acid had a melting point of 43*6° C., which corresponds with the fus- I 

P°int of lauric acid. A weighed portion of the insoluble fattv acids, ! 

Irom which the lauric acid had not been separated, w*as dissolved in alco¬ 
hol, and titrated with normal standard soda, using phenolphthalein as an j 
indicator, *288 gram of the acids required 1 c.c. of caustic soda for neutra- I 
Jization. No attempt at separating the fixed fatty acids was made ; they 
probably consisted of a mixture of stearic and oleic acids, with a small I 
amount of launc acid. 

“ Examined by Reichert’s distillation process, 2*5 grams of the oil gave 
a distillate which after separation of the lauric acid, which had distilled over 
required 4*6 c.c. of dccinormal soda for neutralization, phenolphthalein I 
being used as an indicator. 

“ The saponification equivalent of the oil was determined by Koattstor- 
fers method, and was equal to 284, the percentage of caustic potash re- < 
quired to saponify the c.il being 10*72. 1 I 

“ A preliminary examination of the oil Having indicated the presence of 
sulphur, a quantitative estimation of the amount present was made^nd 
found equal to T27 per cent The o,l after repeated agitation with akohol 1 

was tound to contain only-109 per cent, of sulphur. b i alcohol 

1 he extract obtained by agitating the oil with absolute alcohol u,_ | 
already been referred to; ,1 was examined in the following manner--he 
oily extract was treated with 60 percent spirit, allowed to stand ,1 
clear yellow alcoholic solution decanted from the insoluble oil; the kfcoho ic 
solution thus obtained was evaporated to dryness, mixed with ammonia I 
and agitated with ether. The ether solution was marked A. The aoueoml 
solution, after separation of the etht lixed with dilute hvdroc h 

acid, and again agitated with ether. The ether seoarated of n C 
colour, and below ?t some flocks of a dirty veUoXe^hich refuffio 
dissolve after prolonged agitation. The ether solution was marked B. 
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From the aqueous solution the insoluble flocks were separated by filtration 
and marked C. The filtrate was not further examined. 

" Examination of ether solution A . — The solution was agitated with 
dilute hydrochloric acid, to remove any principles of an alkaloidal nature. 
The ether was then separated and evaporated ; the resulting extract was 
pale amber in colour, viscid at first, very bitter, and had a marked odour 
of the oil. It contained sulphur. It was easily soluble in 60 per cent, alco¬ 
hol, ether, chloroform, &c., but insoluble in acids, or in caustic alkaline 
solutions. It had the properties of a neutral resin. 

“The hydrochloric acid solution was of a yellow colour; it was mixed 
with ammonia, which occasioned a white precipitate, and agitated with ether. 
The etherial solution on evaporation left a yellow residue, not readily solu¬ 
ble in dilute acids. The dilute sulphuric acid solution was bitter, and 
yielded a precipitate with alkaline carbonates and hydrates, phosphomo- 
lybdic, and picric acids, potassio-mercuric iodide, chloride of gold and per- 
chloride of platinum. This principle had therefore the properties of an 
alkaloid. 

“ Ether solution B .—On evaporating the ether solution B , a dark reddish 
bitter extract was obtained, soluble in alkaline solutions, and re-precipitated 
in yellowish flocks by dilute acids. It had the properties of an acid 
resin. 

“Precipitate C.— The precipitate was well washed, and dissolved in al¬ 
cohol ; on evaporation a brittle darkish residue was obtained, soluble in al¬ 
kaline solutions, re-precipitated in yellowish flocks by acids, soluble with 
very great difficulty in ether, easily soluble in chloroform. This principle 
thus also had the properties of an acid resin. 

“In addition to the principles above described as being present in the 
oil, an examination of the cake left after expression of the oil, indicated the 
presence of another neutral principle, insoluble in ether or alkaline solutions, 
but dissolving in chloroform [Pharm . Journ ., 1888). 

“ According to Branet the seeds contain from 4 . to 45 per cent, of oil. 

“ Margosa cake is used as a manure in planting districts in Southern 
India. Two samples had the following composition : — 


Moisture 
Organic matter 

i 


1 2 

6*o8 9-93 

8 4*5 o 83-15 

9*42 6*92 


1 oo'oo ioo’oo 

Nitrogen.. 5-41 

Phosphoric anhydride.1*40 

“The powdered coke, like linseed meal, makes a very useful lutino- in 
chemical and physical laboratories, and is not liable to the attack of in¬ 
sects ( Pharmacutr . fnd.)” 

Medicine-—Almost every product of this invaluable tree is largely em¬ 
ployed medicinally in India. The parts used and their physiological ac¬ 
tio is have been arranged by Moodeen Sheriff as follows : — 

The root-bark, bsrk, and YOUNG ( RUIT—tonic and antiperiodic. 

I he oil, seeds, and leaves— l *cal stimulant, insecticide, and antiseptic. 

The flowers— stimulant-tonic and stomachic. * 

The gum— demulcent-tonic. 

The toddy— refrigerant, nutrient, and alterative-tonic. 

The bark, leaves, and fruit have been used in Hindu medicine from a very 
remote period, and are indeed mentioned in the earliest Sanskrit medical 
writings th< • -oof Susruta. Die very names of the tree seem to indicate 
a remote knowledge of its medicinal properties, nimba-~“ the sprinkler” 
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arishta= lt relieving sickness/’ ptchumarda~\eprosy destroying.” U. C- 
Dutt.in his account of the Sanskrit opinions of the plant, writes :—The bark 
is regarded as bitter, tonic, astringent, and useful in fever, thirst, nausea, 
vomiting, and skin diseases. The bitter leaves are used as a pot-herb, being 
made into soup and curry with other vegetables. The slightly aromatic and 
bitter taste which they impart to curries thus prepared is much relished by 
some. The leaves are, moreover, an old and popular remedy for skin 
diseases. The fruits are described as purgative and emollient, and useful 
in intestinal worms, urinary diseases, piles, &c. The oil obtained from the 
seeds is employed in skin diseases and ulcers. The bark is used in fever in 
combination with other medicines.” “ The fresh juice of the leaves is 
given with salt in cases of intestinal worms, and with honey in skin diseases 
and jaundice. The juice of mm leaves and of emblic myrabdlans, quarter 
of a tola each, are recommended to be given with the addition of clarified 
butter in prurigo, boils, and urticaria. 

“ As an external application to ulcers arid skin diseases nom leaves are 
used in a variety of forms such as poultice, wash, ointment, and liniment.. 
A poultice made of equal parts of mm leaves and sesamum seeds is recom¬ 
mended by Chakradatta fur unhealthy ulcerations.” As is customary in 
Sanskrit medicine, the nitn, leaves, bark, &c., are seldom prescribed alone, 
but enter into the composition of numerous complex preparations,—for an 
account of which the reader is referred to Dutt’s Materia Medic a of tlic 
Hindus. 

This useful tree with its multitudinous valuable properties naturally 
attracted the attention of the Muhammadans on their arrival in India, and 
was called by them Aaaddaracht-i-Hindi from the resemblance which it 
bore to their own Asscd.track , the Persian lilac. Their knowledge of the 
medicinal properties of the tree having been derived from the Hindus, 
they naturally use its various products in the same wav, and consider 
them cold and dry. 

i he above notice of the properties ascribed to thfe nimby ancient ! 
oar.skrit writers might almost exactly apply to the virtues which it is sup- I 
posed to possess at the present day,—-virtues many of which have been | 
strongly confirmed by European practitioners and writers. The value 61 the 
bark in the treatment of periodic fevers is noticed by Fra Bartholemo, 
Sonnerat,Garcia de Orta, Christovai Acosta, and other old writers, but it j 
was first prominently brought for ., ard in 1803 b\ Dr. D. White of Bombay. 1 
Later Dr. W. FL Cornish, Dr. Wyndour, and others, carefully examined 
and experimentally tested it, and the result, as expressed by the former, is . 
to the effect that margosa bark is nearly as effective in the treatment of 
intermittent fever as cinchona or arsenic. Dr. Forbes [Madras Med. 
Reports, 1855) arrived ac a similar condiu ion, a conclusion which has gene¬ 
rally been corroborated by later investigators. 

1 he following are'the virtues ascribed to the various parts of the tree 
and the diseases for which they have been recommended by modern 
writers on Indian Valeria Media and Therapeutics : notabK by'Moodeer 
Sheriff in his furthcoming Materia Medic a f Madras. 

The bark, n A-bark, and young fruit are useful in slight cast's of inter¬ 
mit t •_ n I fever and general debility. The root-bark is more active and speed v 
in its action than the bark and young fruit. The oil has proved a useful 
local stimulating application in some forms of skin disease, ufeer 


malism, sprains. &c.,a 


nd 


antiseptic 
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mugra oil (sec GyaocarUia 
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which carbolic soap is now put. An interesting use of the oil is men¬ 
tioned by Buchanan Hamilton, who states that in Madras about an ounce 
is gven to every woman immediately after she is delivered of a child 
1 he dry seeds possess almost the same properties as the oil when bruised 
and mixed with water or some other liquid, but do not make a cleanly 
preparation. A strong decoction of the fresh leaves is a slight antiseptic 
and may be used instead of a weak solution of carbolic acid. A hot infusion 
of the leaves is much used for fomenting swollen glands, bruises and 
sprains, and appears to be anod\nc. The flowers are useful in some cases 
ot atonic dyspepsia and general debility. The gum is, from its medicinal 
properties, a better auxiliary to other remedies than Gum arabic and Feronia 
gum, in catarrhal and other affections accompanied by great weakness The 
toddy or fermented sap of the tree appears to be of great service in some 
chronic and long standing cases of leprosy and other skin diseases con 
sumption, atonic dyspepsia, and general debility. The reader is referred 
to the numerous “Special opinions” quoted below for a more exhaustive 
account of the opinions of practitioners in India. 

Moodeen Sheriff recommends the following preparations —Of the 
root-bark, bark, and young fruit, a decoction, tincture, and powder • of the 
leaves, a decoction and paste or poultice ; of the kernels, a solution or 
emulsion with water; the oil. alone, or with chnvlmugm ; of the flowers 
an infusion ; and the gum and toddy, as a mucilage and alone. ' 

He suggests the following European drugs'from which'thev mi"ht 
be efficiently substituted : - I he root-bark, bark, and voting f ru | t for 
cinchona bark and gentian; the oil, nuts, and leaves, for carbolic acid’- the 
flowers, for elder flowers, and coriander, aniseed and dill oils ; the cum’ for 
acacia and feronia gums ; and the toddy for elm bark, diluted phosphoric 
acid, Jamaica sarsaparilla, and chaulmugra and cod-liver oils. 

.. krmented sap or nim toddy has specially powerful properties 
attributed to it. Ihe sap is either yielded spontaneously, or is extracted 
artificially. In the former case, a clear and colourless "liquid flows in a 
thin stream or continuous drops from two. three, or more parts of the 
plant, and continues to do so from three to four, six, or even seven weeks 
Regard,ng sap obtained artificially Moodeen Sheriff writes • “ The 

trees, which yield thesap artificially, seem to be very rare, for' l have heard 
only of tt ree or four such plants. All these are said to have been prettv 
young and large, and were found near water or on the banks of nullahi 
or water-courses which were constantly wet. The sap was extracted in the 
following manner :—A mock-rate-sized and fresh-looking root hi inn 
posed by removing the earth, it was either cut through, or only to half of its 
circumference, from below, and then a vessel was placed beneath to receive 
the liquor which began to dribble or flow in a very small and thin stream 
1 he »ap thus collected is supposed to be identical with that produced bv 
the tree spontaneously, but is comparatively very small in quantity 
amounting gene-ally to only from 2 to 6 bottles in 24 hours. 1 thinklf 

hltf n evn f |Jn e H rn t rg0Sa | I;, | ai,ls ff r0W!n g " ear water be tried in the manner 
just explained, a much larger percentage of them will be found capable 

° f n y '*’ dlr, % th f e liq, ' 0r thr - n 13 g? ne ;?"y supposed.” The same writer gives 
f" °? one famous tree in Mylapore near Madras, which produced 

Sap cver\ third or fourth vear for four occasions, after which it died. He 
'' ‘ 9? eac . h o^aston before the sap began to flow there was always, 
for tl ret of ? ur daj,s, a distinct and peculiar rushing or pumping no,' -'of 
a liquid within the trunk, which did not entirely cease till the discharge 

ilftiifillt.’ rnmnmnroH - r _ 'n , .. J | 


, . 1 V. . j 7 vniireiy cease tUl the 

actually commenced from three or four parts of the plant” 
phenomenon occurred, the people of the neighbourhood flocked 
and bought the drug which they held in high esteem. 
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The nim tree is generally supposed by its presence to materially im¬ 
prove the health of a neighbourhood. Believed to be a 'prophylactic 
against malarial fever, and even against cholera, it is frequently planted 
near buildings and villages. Even Europeans believe in this property 
to some considerable extent, especially in the North-West Provinces and 
Oudh, and villages surrounded with nim trees are frequently cited as 
proverbially free from fever, when neighbouring villages suffer severely. 
It is extremely doubtful, however, whether this tree exercises a beneficial 
effect to a greater e tent than any other. A somewhat similar effect is 
supposed by the natives to be produced on syphilis, the air waved with a 
turn branch being considered a cure for that disease. 

A plant with so many reputed properties has naturally been much used 
by European practitioners in India, and has obtained a place in the 
Indian Pharmacopoeia. The officinal preparations are the powdered bark, 
the fresh leaves, a decoction and tincture of the former, and a poultice of 
the latter. The bark is said to be astringent, tonic and antiperiodic, 
the leaves to be a stimulant application to “indolent and ill-conditioned I 
ulcers J * 

Chemistry of the Bark, Leaves, See.— The chemistry of the gum 
and oil has been already discussed. That of the bark and leaves is 
of particular interest from a medicinal point of view, and is described as 
follows by Fluckiger 8 c Hanbury. 

“ Margosa bark was chemically examined in India by Cornish (1856), 1 
who announced it as a source of a bitter alkaloid to which he gave | 
the name of margosine , but which he obtained only in minute quantity as a j 
double salt of margosine and soda, in long white needless. The small I 
sample of bark at our disposal only enables us to add that an infusion 1 
produced with perchloride of iron a blackish precipitate and that an infu¬ 
sion is not altered by tannic acid or iodo-hydrargyrale of potassium. If 
the inner layers of the bark are alone exhausted with water, the liquid 
affords an abundant precipitate with tannic acid ; but if the entire bark 
is boiled in water, the tannic matter w hich it contains will form an insoluble 
compound with the bitter principle, and prevent the latter being dissolved. 
It is thus evident that to isolate the bitter matter of the bark, it would be 
advisable to w p ork on the liber or inner layers alone, which might readily I 
be done as they separate easily.” 

According to the more recent researches of Broughton published in the , 
Madras Monthly ^four. of Med. Science and quoted ir) the Pkurm. four. y ( 
1873, arj d the Year-Book of Pharmacy. /#7j, P- 4 l * the bitter principle 
is due to a resin, which it is very difficult to obtain in a state of purity. 
Broughton succeeded in obtaining a nitro compound, which yielded a silver 
salt, not however crystalline, from which he ascribes to the resin the for¬ 
mula C sc H 40 O,,, that of the nitro-compound being « l8 (NO V,< > n . The , 
resin is not, therefore, an alkaloid, since it contains no nitrogen. If 
required for medicinal purposes, the most suit able and convenient mode 
of administration would be an alcoholic solution of the resin. 

The leaves also contain a bitter principle, more readily soluble in water 
than the resin above described, of which it is a hydrate. This substance 
also occurs in the bark, and closely resembles the renin in properties. The 
leaves contain no peculiar alkaloid, and the powerful smell of fche tree was 
found not to be due to the presence of a sulphuretted oil as had been 
surmised. 

Specie Opinions,—§ u Aim oil Is a valuable remedy in Veterinary 
Surgery for foul sores. It is stimulating and healing ” {Surgeon-General 
B . P- Cornish, r.A ,C.S , C.I.F., Madras ). ** T. he leaves made into a pulp 
may be applied externally over the mammas as a lactifuge ” {Surgeon W, F. 
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Thomas , 33rd Af.N . /., Mangalore). “ I have extracted the bitter princi¬ 
ples from the bark and have found them a very efficient febrifuge. A 
strong decoction of the bark used every hour in remittent fever has had 
the desired effect when other febrifuge remedies had failed. In ulcers and 
skin diseases a poultice made of the leaves acts, I think, as an antiseptic, 
not as a topical stimulant” {Surgeon K. D. Ghose , M.D . , M.R.C.S., 
Khoolna ). “ I frequently use the infusion of the bark as a tonic and anti- 
periodic with the best results” {Honorary Surgeon E. A. Morris, Tran- 
quibar). “ Used here as a tonic in convalescence from fevers. For this 
purpose a very cheap and useful mixture in dispensary practice consists 
of Quinetum grs. v.. Nit. Hyd. dil. m. x., and infusion of Nun bark 
three times a day ” (Surgeon-Major L.C. Natinty, Trie hi nopoly). “ The 
leaves applied to thejbreasts arrest the secretion of milk ” (Surgeon-Major 
'jf. North , Bangaloret. “ Margosa bark is used as tonic vermifuge (for 
Ascaris verraicularis) ” {Surgeon-Major II. D. Cook , Calicut, Malabar). 
“ The powdered bark is frequently used as an antiperiodic in dispensary 
practice, but is much inferior to cinchona and its preparations” (Sur¬ 
geon G. Price, Shahabad). “The oil of the seeds is useful for the destruc¬ 
tion of lice, and as an application in urticaria and eczema” (Narain 
Misser , Kothe Bazar Dispensary, Hoshangabad , Central Provinces). 
“The bark in the form of decoction is a fairly efficient antiperiodic in 
mild agues. Thejeaves used as a poultice form a very useful application 
for foul ulcers often exciting a healthy action when other remedies have 
failed. The seeds are prized by the natives who express an oil from them. 
The latter is used for lighting purposes, and as an application in skin 
diseases” (Surgeon S. II. Browne, M.D ., Hoshangabad, Central Provin¬ 
ces). “ As a febrifuge, tonic and alterative, the decoction of the bark is 
efficacious in fevers. The leaves are applied to ulcers and in a variety 
of skin diseases. The fresh juice is used as an alterative in leprosy and 
skin diseases, but I found it of no use in a case of leprosy after a prolonged 
trial. A popular belief exists that a leper can be cured if he can live 'ex¬ 
posed under a nim tree for 12 years. The slender twigs are largely used 
as tooth brushes (data n), the continued Use of which i* said to keep the 
system frco from all complaints and certainly keeps the mouth and breath 
clean and sweet ” (Assistant Surgeon S. C. Bhuttacharji , Chanda. Cen¬ 
tral Provinces). “An ointment made from the leaves fried in ght and 
subsequently mixed with wax makes a good stimulating application for 
indolent ulcers, the infusion of the bark is useful ns an antiperiodic and 
tonic, the dose of the latter from 1 to 2 ounces” (Surgeon E. S. Brunder, 
I.U.D.i Rungpore). “The oil of the seeds in doses of 30 minims to Ji 
with pan is useful in asthma The ashes of the bark are used a9 an 
application in eczema when there is much discharge” Hospital Assistant 
Lai Mahomed, Hoshangabad, Central Provinces). “ The oil is used exter¬ 
nally as a stimulant in convulsions and collapse from fevers and cholera” 

( Honorary Surgeon T. R . Moodclliar , Chingleput , Madras Presidency). 

Astringent, tonic and febrifuge in form of decoction prepared from the 
bark thus : — Bruised ntm bark 2 ox., water 1 pint, boil for half an hour : 
strain and again boil, this time down to 8 ounces. Soothing poultices and 
fomentations are made from the leaves” (Civil Surgeon C. M. Russell, 
Surun). “A decoction of nim bark is useful as a tonic and antiperiodic 
in the milder forms ot malarious fever. It is al<=o efficacious in the treat¬ 
ment i-f boils and would seem to possess alterative properties” ( Surgeon 
A\ D. Murray , M B . Burdufan). “ The oil of the seed is chiefly given 

internally for checking convulsions, fits, 6ic. ; externally it is used as’ tur¬ 
pentine ” ( V . Ummeeudien, Mcttap allium, Madras). “In confluent small¬ 
pox I have seen r.tm oil act as a charm when applied over the whole 
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body; it decidedly promotes recuperative efforts of the skin and thus 
exerts a favourable influence in the course of this disease. The action 1 
is greatly superior to gingellv or cocoanut oil and carbolic acid. It forms 1 
a valuable remedy for fleas in dogs and for obstinate mange in the same 
animals. As an antiseptic stimulant applied to wounds, it deserves inves¬ 
tigation” (Surgeon IV. G. King, M.B-, Madras). “ A decoction of the 
leaves is used as a wash for unhealthy ulcers. The green leaves are con¬ 
sidered antibilious and are used by the natives as an adjunct to some I 
curries” (Surgeon A. C . Makerji , Noakhally ). “The bark is a good 
substitute for quinine in the chronic stage of fever when the latter drug : 
di agrees with a delicate stomach. The oil is also used for scabies and 
superficial ulcers” (Civil Medical Officer IV. Forsyth , F.R.C.S., Edin., 
Dindjpore). “ Decoction of the bark given in cases of chronic fever com- i 
plicated with diarrhoeal Leaves most useful for fomentations and poul- I 
tices ” (Civil Surgeon S. M. Shircore , Moorshedabad). “The decoction of 
the bark is a valuable febrifuge and antiperiodic. The sprouts with black I 
pepper form a good antiperiodic in chronic intermittent fever” (Assistant j 
Surgeon Nanda Lull Ghose , Ba?.hipore). M The leaves arc used as a bitter j 
tonic, also in the form of paste or poultice as a remedy for unhealthy 
ulcers and sores, and in the form of decoction as an antiseptic lotion. | 
The bark is a substitute for cinchona bark, and a bitter principle prepared 
from it is used by native physicians as a substitute for quinine. The oil ! 
expressed from the seeds is a good application in old unhealthy sores and \ 
in leprosy. The tender leaves taken internally are used as a cure for I 
leprosy” (Civil Surgeon II. Thornton 3 B.A ., M.B., Monghyr). “I have | 

used the decoction of the bark for its tonic and antiperiodic properties in | 
chronic cases with good results. A decoction of the leaves has been used , 
as a lotion for wounds and ulcers with some success. The young leaves arc | 
often used cooked as an article of food and fried with brinjal to which they 
impart a mild bitter taste. Also made into a curry with other vegetables. | 
They are believed to have alterative properties” (Civil Surgeon D . Busk, | 
FaridPore , Bengal). “ A decoction of the bark is useful in fever and dur- i 
ing convalescence; the leaves in fomentations for sprains and glandular i 
swelling; the oil in rheumatism. All are highly antiseptic ” (Civil Sur¬ 
geon G. C. Ross , Delhi , Panjdb). “ The leaves—fried, powdered, mixed | 
with ghi, and made into an ointment—form a very efficacious application 
in sloughing sores and sinuses” (Assistant Surgeon T. A r . Ghose y Mjcrut). 

* A milky fluid which runs from some of the old trees is considered an ) 
alterative tonic ” {Civil Surgeon R. Gray, Lahore). “In 1872 fat Bhuj) ; 
I treated a great many cases of ague among sepoys with decoction of ! 
ntm bark : they recovered and returned to duty; but the proportion : 
of rendmissions among them was very discouraging ” (Su rgeon-Major . 
II. DeTatham, MLD. t M.R, r ' P., Lon lAhmed nago r). “The oil of the 
seeds is a good application in cases of ulcer and excoriation of the scalp— I 
the result of want of cleanliness” Civil Surgeon V Anderson , M.P. } Bij- 
uor, A'-IF. Provinces). M I Extensively used in tne form of poultices to 
absv" . iCS, carbuncles, and boils. Taken by natives as an anti-scorbutic ” I 
(Civil Surgeon J. McConaghey , Sha jehanpore ). “ I have used 

the hark as an antiperiodic, but not with satisfactory results. Poultices of I 
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the leaves seem to suit some indolent ulcers '* (Surgeon 


, / , Mho*). 
night-time, 
gl; 


•V. 


Native travellers, whenever possible, sleep under the_ 

as the tree is said to ward off fever. The leaf ash mixed I 
ilh ghi is useful as an external application to psoriasis’’ (J. Parker A 
M.D. y Dy. Sanitary Commissioner , Poena). “(1) Decoction of AY m is a ’ 
valuable tonic and alterative, and is very useful in chronic fevers, during 1 
convalescence from febrile complaints, and in cutaneous eruption. (2) As 
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a wash for unhealthy sores, it acts as an alterative and antiseptic. (3) A 
j mixture of the bruised leaves with turmeric is rubbed over the bodv during 
the desquamative stages of eruptive diseases, such as small-pox. " It has- 
! tens the separations of the crusts, probably acting as an antiseptic, and 
promoting the healing of sores. (4) A poultice of the leaves is very use- 
| ful to hasten suppuration or to disperse inflammation. (5) The leaves are 
I occasionally used with brinjal or other vegetables, and act as an anthelmin- 
1 tic. (6) The expressed oil of the seed I tried in convict lepers for four 
; years in the Bankura Jail. It was used in the form of a bath. In almost 
all the cases great relief was obtained. The results were as follows : — (,/) 

| In anaesthetic cases, great improvement followed in sensation and the 
eruption diminished. In some cases the improvement was so great that 
they could not be distinguished from healthy men. With hard work or 
any other debilitating cause, there was, however, a return of the original 
j symptoms. ( b ) In tubercular cases,, both thickening and ulceration became 
less, and in some cases entirely disappeared, (c) in the mixed form the 
I effects were no less marked ‘I tried both this and Garjan oil, and I con- 
I sider nim oil the better of the two. The results were noted in my an- 
' 1 niia l medical reports of the Bankura Jail for the years 1870 to 1881 ” 
{Surgeon R . L. Dutt , M D., Pubna). 

Food and Fodder. — I he leaves are cooked with other vegetables in 
1 the form of a curry, or are simply parched and eaten. They impart a 
bitter taste to the food, but this seems to be liked by Natives. They are 
| also used for cattle fodder. Lisboa states that the small sweet pulp of 
the pruit is eaten in the Bombay Presidency, especially in times of scarcity. 

| The toddy obtained from the tree has already been described 

Structure of the Wood. —Sapwood grey, heart-wood red, very hard, beau¬ 
tifully mottled, weight from 45 to 53th per cubic foot , transverse strength 
; of bar 2'xi*xi" from 550 to 7201b (Gamble). It is strong, clean- 
1 grained, and resists the attacks of worms. It is much used for the construc¬ 
tion of carts, for making agricultural implements, and, in South India, for 
furniture Owing to its sanctity and durability, it is largely employed by 
j the Hindus to make idols. A contributor, forwarding specimens to the 
| Agri -Horticultural Society of India in 1861. wrote “ I can almost confi- 
1 dently state^ that it resists the action of atmosphere infinitely better than 
I ‘ toon’or * sisui whilst in point of value the nim can be procured at one- 
| third less the rate than the latter ” He recommended it for carpentry 
1 work, and thought it admirably suited for door panel-, rails, sash frames, 

1 and furniture. It has also been highly recommended for making trunks 
and chests, which withstand the attacks of white-ants, and are said also to 
! render the contents proof against the ravages of other insects. 

Domestic, Sacred, and A gricultural Uses. — As already stated, the twigs 
! are largely used as toolh-cleancrs, and the oil is employed for burning. 

! The seeds and the oil obtained from them are used as applications to the 
I hair by the women of Sind, both on account of their odour, and also to 
kill vermin. (Con/, with Detergents, Vol. 111 ., 84-92.) The lfaves are 
largely used to protect clothes, books, papers, &rc., from the ravages of 
insects, but are inferior to camphor for this purpose, and requires be 
j frequently renewed. The nim : s extensively planted as an avenue tree for 
■ which it is excellently adapted The leaves and twigs are used for manure, 
and the oil-cake, as already stated, is considerably employed for the 
same purpose in the planting districts of Southern India. 

The tree is held sacred by the Hindus and takes part in many of their 
! ceremonies. It is believed that when nectar was being taken to heaven 
l from the world below for the use of the gods, a few drops fell on the nim. 
Hence, <>n New Year’s Day 01 Snahalivan shak , Hindus cat its leaves in 
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the hope that tliey will thereby acquire freedom from disease (Lisboa). 
Buchanan, in his Journey through Mysore , relates that, ‘‘ once in two or 
three years the Coramds of a village make a collection among themselves, 
and purchase a brass pot, in which they put five branches of Melia Azadi- 
rachta and a cocoanut. This is covered with flowers and sprinkled with 
sandal- wood water. It is kept in a small temporary shed for three days, 
during which time the people feast and drink, sacrificm g lambs and fowl* to 
Marima, the daughter of Siva ; at the end of the three days they throw the | 
pot into the water.” In a passage in the Statistics of Diuajpur, the same ; 
author states that the leaves are much used by holy men to help them 1 
to resist the allurements of beauty. The authors of the Pharvi tcogra- 
phia Indica, commenting on the former passage, write : —This practice j 
is known in other parts of India as Ghatasthapan , and is considered to | 
avert ill-luck and disease.” Amongst certain castes the leaves of the nim 
are placed in the mouth as an emblem of grief on returning from funerals. 
Hove, in his Tour in Bombay , writes, “The Gentoors worship this tree, j 
and their barren women invoke and perform the same ceremonies rc>un<} j 
it every morning as they usually do in the other Pergunnahs about the , 
Ficus religiosa.” 

Melia Azedarach, Linn.; PL Br. Ind., 344 ; Wight , Ic.y t . 160. 
The Persian Lii.ac; Bead Tree. 

Syn.—M elia sempervirens, Sw. ; M. Bukayun, Royle. 

Vern. — Drek, bakain , bakdyan. betain, deikna,bakarja , malka-ntnb , Hind. ; 
Ghordnim , waltd-nlni, Bkng.; Gar a nim. KOI..; Thamaga, Assam; I 
Bakaimi, Nr pal; Bukatn, N.-XV. P. ; Chein, kachen, bakdin , dhr'k, 
deck, jek, seed^yhablnib,in. Pc.; f akydna, Pushtu; Bakayun. drek, 
Sind; Maha limbo, malla r.tm, muhli , C. P. ; Gourt-fi i-m, gouli-n im, 
Hec. ; Nimby maha-Hmbo . drek, ha k ay an, wilayati ww, Bomb.; Limbara 
bakdna-nimb , Tvilavati-nimb , Mar.; Bakan limhod , Gu?. ; Mala:, 
vembit , Tnalai-veppam, 1 am.; Taraka vrpa, makunim. kondarvepa, 
TEL.; Bern, chik bdvu, kadbevin 1 mara , bettadn-bi . -inn , Kan ; Midlay 1 
vaemp u, Malay.; Ta-ma-ka, ka-ma-kn, Burm. ; Maha-nGnba, lunu- 
midcUa, Sing. ; Mahd ni ml a, hi mad ram a, parvata-nimba~z'r\kshaha f ! 
S\ns. ; Hab-ul-ban , Arab. 

References . — Boiss ., FI. Orient., I., 954; Roxb., FI. hid., Ed. C.B.C., 
369 ; Brandis, For. FI., 68 ; Kurt*, For. FI. Burm., /., 212 ; Bed dome, FI. 
Svlr , t. 14 ; Gambie. Man. l imb., 70; Dale. & Gibs., Bomb. FI., Sapp'., 
IS ; Stewart, Pb. PI., 33 ; Mason, Burma and Its People, 411,7-8 • Sir 
W. Elliot , FI. Ando.. 1S4; Ph-.. k. hid., 55; Aiasiie. Mat. hid., h, 
453 ; O' Shane line ssy, Beng . Di t" n$., M ; Mo uieen Sherin, S u p’> . Pharm. 
2 nd.. 172; Mat. Med. S. Jnd. [ra MSS.). 97 F. C.Dutt.Mat. Med. 1 
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xl&Dit&i. tree wmen attains a height of 40 loci, and has a short erect 1 
trunk and broad crown ; it is commonly cultivated in India, but is wild in 
the ^ub-Himaiayan tract at altitudes of from 2,000 to j’,000 feet It was 
probably introduced into Southern India by the Muhammadans. 
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Gum.— The Persian Lilac yields a brownish adhesive gum similar to 
that of the mm, and not unlike that of the wood-apple, Feronia elephantum, 
in appearance. It is apparently not used to any extent. 

Dye.—Bidie includes the leaves of this plant amongst his dye mate¬ 
rials, and states that they contain green colouring matter and an astringent 
principle. The writer can find no record, however, of these being taken 
advantage of either in dyeing or tanning in any other part of India. 

Oil.—A fixed oil is extracted from the sekds, which, according to 
Birdwood, is similar to that of the mm. It appears to be little known or 
used. 

Medicine.—Hindu writers on Materia Medica seem to have almost 
entirely neglected the Persian Lilac in favour of their own nim. It has 
however, long been used by the Arabs and Persians, who brought a know¬ 
ledge of its virtues with them into India. They consider the root-bark, 
fruit, flowers, and leaves to be hot and dry, and to have deobstruent, resol¬ 
vent, and alexipharmic properties. Thus, “ the flowers and leaves are 
applied as a poultice to relieve nervous headaches. The juice of the 
leaves, administered internally, is said to be anthelmintic, anlilithic, diu¬ 
retic, and emmenagogue, and is thought to relieve cold swellings, and 
expel the humours which give rise to them ” ( Dymoch ). In America a 
decoction of the leaves has been employed in hysteria, and is believed to 
be astringent and stomachic. The leaves and bark, are used internally and 
externally in leprosy and scrofula, while a poultice of the flowers is believed 
to have vermicide properties and to be a valuable remedy in eruptive 
skin diseases. The fruit has poisonous properties, but is used in leprosy 
and scrofula, and is worn as a necklace to avert contagion. In the Panjab 
the seeds are prescribed in rheumatism, and in Kdngra they are pounded 
and mixed with apricots as an external application for the same disease. 
In Bombay strings of the seeds are suspended over doors and verandahs 
during the prevalence of epidemics to avert the disease. The oil is said to 
possess similar properties to that of the nim, and according to Ainslie this 
species also yields a similar toddy. Emerson states that the gum is used 
as a remedy for splenic enlargement. 

Several parts of the Persian Lilac areennsiderabk, employed in America. 
Thus, ‘‘the root bark has obtained a place in the secondary list of the 
United States Pharmacopoeia as an anthelmintic. It has a bitter nauseous 
taste, and yields its virtues to boiling water. It is administered in the 
form of decoction (4 ozs. of the fresh bark to two pints of water, boiled to 
one pint), of which the dose for a child a table spoonful every third hour, 
until it sensibly affects the bowels or stomach, or a dose may be given 
every morning and evening for several days and then be followed by a 
cathartic” ,Pharmacop. hid.). Moodeen Sheriff states that, after a careful 
trial of the above pn paration, he has arrived at the conclusion that “ if the 
root-bark is vermifuge at all, it is very weakly so.” 

Other preparations have been used in America. The dried berries in 
whisky have been employed against ascarides, tape-worm, and verminous 
diseases, and the pulp of the berries stewed in lard has been used with 
success against scald head. A fluid extract and syrup prepared from the 
bark have been recommended, the latter containing vanilla which is said 
to wholly disguise the b tter and disagreeable t:utc of the dru g [Year-Book 
of Phormocj. (0^75), .775). A recent writer on the subject, Mr. Jacobs, 
states that, when prepared in March or April while the sap is ascending, 
unplea: ant effects have been observed, such : > stupor, dilatation of the 
pupil, i^c., which symptoms, however, pass otf without perceptible injury 
to the system. 1 here appears fifth doubt that if given in large doses the 
bark, leaves, and fruits are all toxk', producing narcotism followed by 
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death. Dr. Burton Brown {Punjab Poisons ) records a case in which a 
European girl ate the berries, became insensible and died. Descourtilz 
says that six to eight seeds cause nausea, spasm, and choleraic symptoms, 
sometimes followed by death. 

Chemical Composition. —Mr. Jacobs subjected the bark to a carelul 
analysis and found the inner bark or liber to be extremely bitter, devoid 
of astringcncy, and not to give any indication of the presence of tannin. 
The outer bark, on the other hand, he describes as very astringent, and as 
giving abundant precipitates with gelatin and ferric chloride. The active 
principle was found to be a light yellow, non-crystalline bitter resinous sub¬ 
stance without alkaloidal properties. He sums up as follows:— 

(1) The activity of the bark resides in the liber (or inner bark), and 
llii 1 ft|on<- should be employed. (2) The active principle is a 
yellowish-white resin. (3) The drug is one ot the best anthelmin- 
tics, and a fluid extract, prepared with diluted alcuhol, or a tinc¬ 
ture, would be a valuable preparation that would seem to deserve 
a place in the Pharmacopoeia f Year-Book of Pharrn. iiSSo),. 206] 

From these results it would seem that the inner bark is a medicine 
worthy of more extended trial than it has yet received in India. 

Fodder.— According to Aitchison the fruit (poisonous to man) is 
greedily eaten by goats and sheep. 

Structure of the Wood. —Sapwood, yellowish-white; heart wood, soft, 
red, weight from 30 to 40II) per cubic foot. It is very handsomely marked 
and polishes well. According to Beddome, Brandis, and Kurz it warps 
and splits easily, but Gamble writes : “ Our specimens split only very slight¬ 
ly, and we are inclined to think it is better than it has been supposed to 
be.” It is said to be used in Bengal, like that‘of the ntm, for making 
idols, but is generally employed for making furniture. 

Domestic.—The stone from the fruit is used all over Indian a bead, 
being perforated and strung into necklaces, rosaries, and long strings. 
As already stated, it is supposed to act as a charm against disease (sev 
Beads, Vol. I., 432). In America the leaves and fruit arc employed, 
like those of the nim in India, as a preservative against the attacks of in¬ 
sects. Thus a decoction of the berries is sprinkled on plants to prevent 
the depredations of grubs, and the leaves and berries are used to preserve 
dried fruit and clothing from the attacks of insects. 
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Melia dubia, Cav. ; FL Br. Ind., /., 

Syn.— M. composita, Willd .; M. superpa and M. robusta, Rc\'j. ; M. 

A U STRA I.ASICA, Aiir. fuss.; M AROENIEA, herb. Ham. 

Vem. — Diiifkurlong, Assam j Lap sit i t Nepal; hisir, linibarra,v mb a* ra, 
the fruit — khajur, ku y ru khajur , B .• m B. ; Ka% iapu f , Y.lmbara, Mar. ; 
Kadu kaajur, Guz. ; M allay vcmbu, I'a.m.j Brvu Uttd'bcvii, k,.d-hru, 
k.irihevin . arci-b&vu, Kan. ; LimitmdcHa, i>iNO. 

References, — Roxh ., FI. Ind., Ed. C.B.C . , 369 ; Brandis, For. Ft., 69: 
Beddome. t. 12; T/irvaites, En. Ceylon PI., S 9 i Pal?. & 

Gibs., Bomb. .A*’., 36 ; Dymock, Mat. Mod. 1 !'. hid.. 2nd Ed., ij 3 ; 
Ph. nma cograph it i Jndica, I., 332 ; Year-Book Piuirrn., tSjfi, ?S3 - Drury. 
V. Pt ., 292; Li. bo.:, U. PI. Bomb., 42 ; Ind . Forester , V 111 , 29 : X., 3 , 
33 , 33 . 

Habitat.— A large, handsome, deciduous tree, nu t with in the Eastern 
Himalaya, South India, Ceylon, and Burma. 

Medicine. - Dymock describes the fruit in his Materia Med ea of 
Western Jndia as follows The pulp of the fruit has a bitter nau: eon; 
tusle. It is a favourite remedy amongst the labouring classes for colic, 
half a fruit being the dose for an adult. It appears to have hurdlv any 
purgative properties, but is said to relieve the pain most effectually, In the 
Cone an thejiuce of the green fruit with a third of its weight of sulphur and 
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an equal quantity of curds heated together in a copper pot is used as an 
applicati n to scabies and to sores infested with maggots.” The dried fruit 
is supposed to be the Arangaka of Sanskrit writers. 

Chemical Composition. — “ The bitter principle of the fruit is a white 
crystallizable glucoside soluble in ether, alcohol, and water ; it is precipitable 
from its aqueous solution by tannin and alkaloidal reagents, but not by 
plumbic acetate, and it has a slight acid reaction. Sulphuric acid dissolves 
it with a deepening of colour discharged on the addition of water. Boiled 
with diluted hydrochloric acid, it is decomposed in less than half an hour 
into glucose and a colouring matter. Petroleum ether removes a fatty 
oil of nauseous property, and ether dissolves a tasteless wax of greenish 
colour soluble in boiling alcohol and only slightly in petroleum ether; 
besides these constituents, malic acid, glucose, mucilage, and pectin occur 
in the fruit.” ( Phor . Ind.) 

Trade. —Dymock slates that the fruit is sold in the bazars of South 
Western India for R1-4 per lb. 

Structure of the Wood. —Sapwood grey, heart wood reddish-white, soft, 
light, weighing only from 23 to 261b per cubic foot, cedar-like, not easily 
attacked by white-ants, but not so strong and durable as that of the mm. 
It is often used by planter* for building purposes, and in Ceylon is employ¬ 
ed for ceilings, and out-riggers oi boats. It has also been recommended 
for tea boxes and similar purposes. 

Domestic, &c. —Beddome recommends the tree highly for avenue 
purposes, on account of its handsome appearance and rapid growth from 
seedlings. 

MEL I LOTUS, fuss. ; Gen. PI., I., 48 f. 

A genus of annual or biennial herbs, which comprises about twelve species, 
spread through the temperate regions of the Old World. Of these, three are 
natives of India. 
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Melilotus officinalis, WilldFI. Br. Ind., IT., 8(); Leguminos^e. 

Syn.—M. MACKORHIZA, Pers. ; M, ALTISSIMA, Thuill. not of Wall .1 Tm- 
FOLIUM OFr IClNAl.li, Willd. 

Vern. — A\purk, Hind.; Bau-biring, Brng. ; Zirir , Pbrs. 

References.— Roxh., FI. I d., Ed. C.B.C ,, 5$*: 0 'SJianghnessv, Beng. 
Di&pen 2 p 2 ; Dymock, Mat. Med. W. Ind , 2nd El., jti ; Year-Book 
of Pharm., 1*17, 2QS ; Atkinson, Hun. Did.. Jo.?; Bird-Rood , Bovth. 
Prod ., 29 ;Smith, Die., 271 ; Gazetteer, N. W. P-, IV ., Ixx, 

Habitat. —A tall, robust herb, wild in Nubra and Ladak, at altitudes of 
1 10,000 to 13,000 feet; cultivated here and there in India. 

Medicine. —This is considered by some to be the fj.ekl\cvTO$ of Dios- 
corides, by others M. hamosa, Link., a Persian species, j s believed to have 
been that drug. Both possess a marked odour of coumarin. That sub¬ 
stance may he extracted from either species, as well as from the Tonka bean, 
and from Asperula odorata, Linn., Liatris odoratissima, Willd., and Galium 
triflorum, Mich.,hy exhaustion with ether, when t he coumarin crystallises out. 
The substance is then purified by repeated crystallisation with alcohol It 
is also now manufactured synthetically from salicylo! and salicylic aldehyde. 
Coumarin is almost insoluble in cold water, but readily soluble in hot 
I dilute acids and alcohol, has an agreeable aromatic odour, a burning 
taste, and the vapour acts strongly on the brain. When administered 
, internally to dogs in doses of 7 to 10 grains, it produces great and even fatal 
depression, and in man, doses of 30 toOo grains occasion nausea, giddiness, 
depression, vomiting, and drowsiness. It is now chiefly employed in the 
proportion of I to 5° disguise the odour of iodoform, but has been 
recommended as a styptic, and in the form of an oily preparation as 
an external remedy for bruises By Arabian writers M. hamosa is held in 
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high esteem as a remedy in a great variety of disorders; it is considered 
to be suppurative and slightly astringent, and is much used as a plaster to 
dispel humours and cold swellings. It is described in all Muhammadan 
works as Tklil-el-malik ( Dymock ). 

M. officinalis was considered by the Greeks, and is still supposed in 
parts of India, to possess similar properties, but it has little therapeutic 
value, and is not now employed in European medicine. 

Fodder.—In Europe and Western Asia the plant is cultivated as a 
food for cattle. 

Melilotus parviflora* Desf; FI. Br . Bid ., II., 8g. 

Syn. — M. indica, All.; M. minima, Roth.; Tin folium indicum, Linn. 

Vern.— Banmethi , Hind., Beng.; Sinji, Pb.; Zir, Sind; Van a viethilcd. 
Sans. 

References.— Roxb., FI. Ittd., Ed. C.B.C., $8$; Stewart, Pb. PI., 72 ; U. C. 
Diilt, Mat. Med. Hind., 322 ; Murray, PI. & Drugs oj Sind, 112 ; 
Atkinson, Him. Dist., 3 oS ; Gazetteer, N.- W. P., IV., Ixx ; Indian 
Forester, XII., App., n ; XIII., 69. 

Habitat.—A slender herb met with in the Bombay Presidency, Bengal, 
North-West Provinces, and the Panjdb. Cultivated, or found’as a cold 
season weed of cultivation. 

Medicine.— The seeds like those of M. officinalis are supposed to be 
useful in bowel-complaints, especially infantile diarrhoea, given as gruel. 
Like most of the other species of this genus it contains coumarin. 

Fodder.—See Vol. 111 ., 416. 

MELOCANNA, Trin. ; Gen. PL, III., 1214. 

A genus of Bamboo of the sub-tribe Melocanne/E (see Vol. I., 370-389). 

[GRAMlNEa;. 

Melocanna bambusoides, Trin.; Kurz , For . FI. Burm., //., 569 ; 

Syn. — Bambusa baccifera, Roxb. 

Vern. — Mali, v.rtunga, bish, Beng. ; Kayonng-wa, Magh. 

References. Roxb., FI. Ind., Ed. C.B.C., 3 os ; Gamble, Man . Ind. 
Timb., 429. 

Habitat.—A tall bamboo with stems from 50 to 70 feet long and from 12 
to 13 inches in girth, found in Eastern Bengal, Chittagong, Arracan, and 
Tennsserim, It is the common gregarious bamboo of the C hittagong hills. 

Food. — The fruit is large, pear-shaped, 3 to 5 inches long; edible. 

Structure of the Wood.—Of good quality, durable, straight, with | 
straight knots; very largely cut and exported for house-building, mat-mak¬ 
ing and other purposes (Gamble). For an account of the general uses of 
the bamboo, see Vol. I., 378-389. 

Domestic.—“ It yields more c r less taboshir of a siliceous crystallisation ; 
sometimes it is said the cavity between the ioin: c is nearly filled with this, 1 
which the people call chuna, lime” (Roxb.). See Vol. I., 383. 


FODDER. 

Plant. 

421 

422 


MEDICINE. 

Seeds. 

423 

FODDER. 

Plant. 

424 

425 


FOOH. 

Fruit. 

426 

TIMBER. 

A 2 ? 

DOMESTIC. 

Tabe.shlr. 

428 


MELOCHIA, Linn.; Gen. PI. I. t 

Melochia corchorifolia, Linn. ; FI. Br. Ind., I., 374,- Sterci4.iace*. 

Sjrn.- M. truncata, Willd. ,• M. supina, Linn.; M. apfinis. Wall. ■ M. 
PAL'CIFLORA, Hall.; M. CONCATKNATA, Wall. ; RlBDLKIA CORCKOK 1 - 
FOL | A, DC.; R. TRUNCATA, W. & A. ; R. SVP 1 NA, DC. : R. CONCAT- 
ENATA, DC. ; Si DA CUNEIFOLI A, Rox'j ; V tSEN IA CORCHORIFOLIA, Sprang. 

Vem .—Tiki-okra, Beng.; Thuiak * arak\ Santal. ' 

References.—/?^, FI Ind., Ed. C.B.C., $05 . Thwaites. En. Ceylon 
Pl.,30; Dale. & Gibs., Bomb. Fl.,24; Campbell, he. Prod., Chutia 
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Nagpur, jS22^ Atkinson, Him. Diet., 3o6 ; Gazetteers :— N.- W. P. 


IV., 


, “ ablta t. An erect branching herb or under-shrub, generally distribut- 

3£2?Sr th f h t ot ‘ er J , .fr t ? of India > from Kumaon, where it'reaches an 
altitude of 4,000 feet, to Sikkim, Malacca, and Ceylon. 

^ lbr ®‘-“The stems yield a fibre {Campbell). 
vegetable by Ae stnt^^fC^Niglur^^ “* eatCn M a 

Melochia velutina, B eddeme ,■ FI. Br. Ind. /., 374; Wight, Ic., t. too 

oyn.— VlSENIA UMBELLATA, Wight ; V. TOMENTOSA Mia • RIrn f P u 

tiliaefolia, DC.; Glossospermum velutin ml, Wall 9 RiEDLEIA 
Vern .—Met hurl, Bomb.; Al-abada, And. 

References.-— Kurz, For. FI. Burma, /., 14Q ; Bed dome , FI. Sylv., Anal 

rfUnJ'nJpi 3 >' Ga ™ ble > M “ n ' Timb.y 45 ; Date. & Gibs, Bomb. FI., 24 ' 
a’ l \ B0mb ‘> ; Gazetteer, N.-W. P IV., Ixix . ’ 4 ’ 

flan m , t, T A , S - hn } b ° r sma11 tree of the Andaman Islands, Burma, and 

India from To dy dlstributed through the hotter parts of 

lnd i?K ° nl l i e ^orth- West Provinces to the Konkan and Burma. 

from „.„„ Str °w g cn "ed in the Andamans betina-da, is prepared 

lS£u£ t„rti • . cT \ hl V stout cord manufactured which s woven 
into the turtle-net of the Andaman Islands, known as yoto-tibinga-da 

silvcrv^Msv^^d Wood.-Whitish, very light, even-grained, soft, 
ren’s toys (A^«Vf) d f ° r " 0thlng exce P l perhaps the construction of child- 

MELODINUS, Font. ; Gen. PL, 17 ., 6 94 . 

| Melodinus monogynus, Roxb. ; FI. Br. Ind.. 1II„ 629; Wight 

lc., t. J 4 2 {Excl.jig. of fruit) &t 394; Apocynace,®. 

kOUy echalat > Sy LHBT and Khasia. 

s lh I t bita dT A ^y“bef o^life’S& ff 
y Fl^-The^K , ! 

natives of Sylhet substitute for hemp. Roxburgh, while stepping- sum 1 rf 

tei.*StlS?S5,. “■«* —* ~v«-^Siss 

Food. ** The fruit is eaten by the natives of Sylhet: the taste of tho 
(faU*h P " hlCh tle SEedS ar ° immerscd is sw eet and agreeable” 

: Mel0 p.5? nthema;COUOTORi! SGe V ° l IV ” 4yl > also Mylabris, 

MEMECYLON, Linn,; Gen. PL, /., 773 , 

M ~*% tSMZS&f '-**■ M -'~ 

/«dL h , C unlTZs^d^- ietieS are induded ’ in the Flora °f British 

V M. u s°r LB : t Xi - 1 “• EUULE vnr - a > Bnum ./ 

M. GLOUIPEKUM, Vo«.”'<^., ’vi 1 C*?. CTOR,1;M ’ Wifiht, III., t. rjj s 
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MEMECYL 

edulc. 



-M. edule, Lamk.f M. sessile. Wall ., not M. rami- 


Thwaites ; M. tinc- 


Var. 2, ramiflora, 

FLORU M, Griff. 

Var. 3, capitellata,— M. capitellatum, Linn. 

Var. 4, ovata, - M. ovatum, Sm.; M. edule var. y 
torium var . / 3 , W. & A. 

Var. 5, laeta,—M. capitellatum, Thwaites. 

Var. 6, rubro-caerulea, Sp. in Thwaites, Enum . Cry. 

Var. 7, cuneata, Sp. in Thwaites , Enum. 

Var. 8, leucantha, 5 >. in Thwaites , Enum. 

Var. 9» scutellata,— M. myrtifolium. Wall.; M. obtusum. Wall.: 
M. punctatum, Presl.; M. scutellatum, Naud. 

Var. 10, Thwaitesii,—M. umbellatum, Thwaites, not of Burmann . 

Var. ii, Rottleriana. 

Var. 12, molesta. 

For a description of the botanical characters of these varieties, the 
reader is referred to the Flora of British India . 

Vem.— Anjan , anjana , yalhi, korpa, Bomb.; Limb a , Mar.; Chshd- 
rmram, kasd, casaii-elai , Tam.; Alii, topalii, alli-nku , I el. ; Limb- 

toli , Kan. ; ^Kanyavuh. Malay.; Mycn-p/uu-te-nyet, iB urm. ; Natan, 
(hrdi kaha, wclli-kaha, Sing.; Pi-tanig, And. 

References.— Roxb., Fl. Ind., Ed. C B.C., 325; Kurz, For. FI. Burm.. 
512-516 ; Bed do me, Fl.Sylv., t. 206 ; Gamble, Man. Timb., i(,S; Thwaites* 
En. Ceyl. PL, no, in, ii2; Data. & Gibs., Bomb. FL, 03; Mason > 
Burma and Its People . 41 ; Sir W. Elliot, FL Andh., 10 ; Thesaurus, 
Zcy., t. 31 ; Bidie , Cat. Raw Pr., Parts Exh.,S3,m. • Dymock, Mat Med- 
W. Ind., 2nd Ed., 325; Birdwood, Bomb. Prod., jp8 t 33i / Drury L . PL 
Ind,, 200 ; Useful PI. Bomb. ( Vol . XXV., Bomb. Gap.), 156, 245 ; Li o tar dp 
D\ vs, App. II.; Moore, Man., Trichinopoly,. *> Man , Cuddapaht 

2^3; Gazetteers. -Bombay, XV., 7 3, 434 ; XVII19, 25; Burma, I., 

137; Mysore and Coorg, I., 437, " ' * J J - M '* U 

iSSq ; Indian Forester, 111., 203 ; 

Habitat.—An exceedingly common plant, met with in the East and South 
of India and in Ceylon, Tenasserim, and the Andaman Islands. Mr. C. B. , 
Clarke in the Flora of British India states that the first three Var> 'ties j 
run completely together, while var. 4 recedes further from the type, and the 1 
remaining varieties are called species by most authors. The economic j 
information given below has been chiefly recorded under the species cor¬ 
responding to var. I. typica. , , f r . 1 

Dye.—The leaves are employed in South India for o\eing a delicate 
■yellow lake. 1 * In conjunction with myrobolans and sappan wood, they 
produce a deep red tinge much used for dyeing grass mats, and also good 
for cloth. Samples experimented with by Mr. Wardle gave “a ye iow 
colour to wool, eri silk, and bleached Indian tnsar with a tin mordant, 
wool being dyed the deepest colour.” Mi. Wardle writes:/* 1 hey possess 
scarcely anv tannin; on tas.ir silk without a mordant, they give a nice 

e is a pretty yellow tinge on the cri 
silk.” In another passag he adds : “This dye-stulf produces good light 
colours, but would not be of much use in the dye-house, owing to the very 
small amount of colouring matter it contains.” 

The flowers are employed by Native dyers as an adjunct loc 7 /<iv-root, 
for bringing out the colour, in preference to alum. By thenssclves they 
produce an evanescent yellow. 

Medicine. - 1 he lk wes are supposed by the Natives to be cooling and 
astringent, but though occasionally given internally in leucorrhcea and 
gonorrhoea, they are chiefly employed as a lotion in c ases of conjunctivitis. 
“They should be bruised in a mortar and infused with boiling water. 
Dr. Peters found them in use in Bclgaum, as a remedy of considerable 
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reputation, for gonorrhoea. In the Konkan the bare with equal proportions 
of cocoanut kernel, ajwan seeds, yellow zedoary and black pepper, is 
powdered and tied up in a cloth for fomentation or applied as a lep to 
bruises ” ( Dymock ). 

ir'ood. 1 he plant flowers in the beginning of the hot weather, and 
produces astringent, pulpy berries, which, when ripe, are eaten by the 
Natives. 

Structure of the Wood.—Hard, close-grained, durable, and valuable 
for many purposes, but difficult to work. Beddome suggeststhat it might 
be employed as a substitute for box. 

^ Domestic. I he shrub is very handsome when covered with its dense 
bloom of blue flowers, and is well worth cultivation as an ornamental 
plant. 

Memorialis, Ham., see Pouzolzia, Gauss.: Urticace®.; Vol. VI., Pt. I. 
MENTHA, Linn.; Gen. PI., //., 1 182, 

A genus of strongly scented, perennial herbs, which comprises about 25 
species, natives of the North Iemperate regions. Of these only two are 
natives of India, but several of the other mints occur in Indian gardens, and as 
escapes from cultivation are met with on roadsides near water. 

Mentha arvensis, Linn. ,■ FI. Br. Ind., IV., 648. Labiat®. 

The Marsh Mint. 

Var. jayanica,~M. javanica, Blnme ; M. sativa, Roxb. ; M. arven¬ 
sis, 1 /mattes 

Vern.— Pudhiah, Hind.; P6d\na y Beng.; Pfudnah, Sind; Pudinah, 
Bomb.; Pydiro Mar.; Pudtna , Guz .;\ Pud ind, i~ech~chak~kirai t Tam.; 
Pud ind, iga-engili-klira, Tel.; Cketni-maragu , Kan.; Puiiyina y Ma¬ 
lay.; Bhudina, Burm.; Odu-talau , SiNG. ; Naanaaul-hind , nnandee - 
hindi, hahaqulhind, fddanaje-hindiy fdtanaje-hindiy Arab.: Pudinah. 
Pkrs. 

References.— Roxb., FI. Ind. y Ed. C.B.C.. 460 / Tlvwaitcs, En. Ceylon, 
Pl. f 249; AinsHe, Mat. Jnd. y 241; Q'&haughnessy, Beng. Dispen., 
489; Dyvwky Mat. Med. IV. Ind. y 2nd Ed. y S l O; o. Arjun, Bomb. 
Drugs , 101 ; A\ L. Dey, Indig. Drugs of Ind. y 72 ; Atkin sun y HimDists., 
3 >5 ; Lisboa , V . PI. Bomb. y if.8 ; Birdrcood , Bomb. Pr.,\64, 194> 224 ; Kczo 
Of. Guide to the Mus. of Pc. Pot., 105. 

Habitat.—A herb of the Western Himalaya, found in Kashmir at 
altitudes of 5,000 to 10.000 feet. Sir d. D. Hooker in the Flora of British 
India remarks of var. javanica : “ I suspect this is introduced and is M. 
sativa, L. % to which Boissier refers as a synonym to M. arvensis, L.’ 9 
It is frequent in the gardens of Europeans in India, where it grows freely 
I and easily. 

Oil. — I ike most of the other species of this genus, M. arvensis and its 
variety yield an essential oil similar to that of peppermint, but inferior to it 
in aroma and quality. 

Medicine.—The dried plant is refrigerant, stomach.c, diuretic, and sti¬ 
mulant. It is used by the natives as a remedy for jaundice, and is fre¬ 
quently given to stop vomiting. The scent of the fresh herb is said to re¬ 
lieve fainting. Ainslie states that this mint is placed by the Arabians and 
| Persians amongst their mnltitifci (altenuentia). Fleming observes that 
it fully possesses the aromatic flavour, as well as the stomachic, antispas- 
modlc and emmenagoguc virtues common to most species of the genus. 

Special Opinions —§ “ Cot i:ng ar.d stomachic. Juice of fresh leaves 
also applied to relie ve headache ” \ Assistant Surgeon S. C. Bhuttacharji, 
Chanda, Central Provin'es). “Useful as a stimulant and carminative” 
{Assistant Surgeon Nehal Sing, Sahnranpore). “ A decoction of the 
k aves is used for stopping vomiting and nausea.” [Surgeon A. C% Mukerji , 
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Noakhally) “The cold infusion of the plant is a good carminative for 
infants” {Assistant Surgeon. N. L Ghose , Bankipore). 

Food.—The leaves are eaten, and a chatni prepared from the fresh 
herb is in use all over Bengal. 

Domestic. — The dried plant powdered is used as a dentifrice. 

Mentha piperita Linn,) B.C . Prodr., XIL , 169 . 

Peppermint. 

References.— A inslie. Mat. Ind ., /., 242; Pluck. & Hanb. Pharmacog., 
481 • S’. Arjun, Bomb. Drugs , 204 ; War Pharm /$ 75 » 2 * 7 » *& 79 * 
467’- Lisboa , C/. FL / Birdwood , /V., 224; 

Perfumery 179: Smith , Die ., jrp; Gas., Mysore and Ccorg , C4 ! 

R c p . on fe* Nilghiri Dot. Gardens , /<?&>-<?/, p/zra. 55 / 49 W 

56; 188283, 54 • , . , . , _ . , , 

Habitat.—An erect, usually glabrous perennial,found cultivated and spon¬ 
taneous in most temperate regions of Europe, Asia, and North America. Its 
origin is very doubtful, indeed it is problematical whether it occurs truly wild 
any where at the present day. In the opinion of Bentham it is possibly a 
mere variety of M. hirsute, with which it is connected by numerous in¬ 

termediate lorms. It is cultivated on a large scale in England, France, Ger¬ 
many, and North America on account of its oil, and is grown to a small 
extent in India for culinary purposes. Experiments have been made with a 
certain amount of success in growing the p^int at the Nilghiri Gardens for 
the purpose of obtaining the oil for the Medical Stores. In 1880-81 a 
good crop was produced which yielded a small quantity 01 oil of excellent 
quality. In 1881-82, the oil was*extracted at the Gardens and forwarded to 
the Medical Stores, where, however, it was unfavourably reported on. In 
1882-83 the crop was a failure. 

Oil.—The herb yields a volatile strongly aromatic oil, obtained by sun- 
drying cuttings of the plant, a process which increases the yield about 7 | 
per cent., and thereafter distilling them. A wooden still is employed, into ( 
which the plants are packed and tramped down with the feet. This is then 
heated to about 21 2° Fh. by means of steam, the oil passes over mixed , 
with watery vapour, and on cooling is skimmed off the top of the water. 

Characters and Chemical Composition.— FlUckiger & Hanbury 
write: “ The oil is a colourless, pale yellow or greenish liauid, of sp gr. , 

varying from 0*84. to 0*92. We learn from information kindly supplied by . 
Messrs. Schimmel &.C0., Leipzig, that the best peppermint grown in | 
Germany carefully dried affords from 1 to 125 per cent, of oil. It has a*, 
strong and agreeable odour, with a powerful aromatic taste, followed by a | 
sensation of cold when air is drawn into the mouth. We find that the | 
Mitcham oil examined by polarised light in a column 50 mm. long, deviates 
from i4°*2 to io° 7 to the left, American oil 

The oil consists > f two substances—one fluid, the other solid ; the former | 
has not yet been thoroughly investigated, but according to the learned 
authors of the Pharmacographxa, appears to consist chiefly of the com¬ 
pound C 10 H h O ; the latter, which is sometimes deposited rro.n the oil when 
cooled to—4 J C, in the form of colourless hexagonal cry stals, is called ?;;<?«- 
thoi or peppermint camphor. The proportion of this varies much in 
different oils, is largely a Horded by eastern mints, and is found in com¬ 
merce in an almost pure state as “ Chinese oil of peppermint.” Menthol 
has the taste and odour of peppermint, melts at 42°C, and lioils at 2i2°C. 
The Chinese oil has sometimes a bitterish after-taste, but by recrystalliza¬ 
tion acquires the pure flavour. 

Dymock states that most of the oil of peppermint imported into 
Bombay is of the sort above described as Chinese oil of peppermint. Me 
believes it to be derived from Mentha canadensis, var. glabr&ta, an opinion 
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confirmed by the remark of Mr. Holmes, quoted in the Pharmacogrctphia , 
vie., that he found the mother plant coming nearest to Mentha canadensis. 
That plant is described in DeCandolle’s Prodomus however as being 
purely a native of North America, and according to Bentley and Trimen, 
Chinese oil is derived from Mentha javanica, BL However this maybe, 
there appears to be no doubt that the oil distilled in Canton forms a large 
proportion of the supply obtained by India. 

Dymock describes it as follows : “ The Chinese oil is high coloured 
and very pungent, and has not the delicate flavour of the best English oil, 
but for all practical purposes it may be considered a perfect substitute for 
it. It comes from China in quarter catty bottles, with a Chinese label. 
Four of these bottles are generally packed in a tin box; value R8 to 10 
perlb; value of menthol R16 per catty.” 

The oil is largely used in medicine, and is also employed as a flavour¬ 
ing and perfuming agent. Crystallized menthol is also considerably em¬ 
ployed in medicine. 

Medicine.—Peppermint is the most agreeable and powerful of all the 
mints, possessing aromatic, carminative, stimulant, antispasmodic and 
stomachic properties. These qualities are especially possessed by the oil, 
which, as the most convenient and elegant preparation, is generally pre¬ 
scribed. It is needless to enter into a detailea account of the numerous 
applications of this well-kno\£n medicine. Suffice it to say that the oil, with 
its preparations, a water and a spirit, are officinal in the Indian Pharmaco¬ 
poeia, and that the herb and oil of this and other species of mint are largely 
employed as carminative and flavouring agents by the vegetarian natives 
of India. In European medicine it has lately been recommended for inter¬ 
nal administrations, as an antiseptic in .cases of phthisis and diphtheria. 

Menthol has lately acquired a considerable reputation in European 
medicine as an antiseptic ana antineuralgic, and has been used with Success 
as an external application in sciatica, neuralgia, toothache, and ringworm. 
In the Lancet for 1S85, 11 » 128, it is stated that it may be employed with 
j advantage as a local anaesthetic to mucous membranes in a 20 to 30 per 
cent, solution in alcohol or ether. The anod} ne virtues of menthol have 
long been known to the Chinese and Japanese win employ the <f Chinese 
oil of peppermint,” which, as already stated, is very rich in menthol, as a 
local remedy for neuralgia. 

Food.— The leaves are employed for culinary and confectionary pur¬ 
poses. 

Mentha sylvestris, Linn.; FI. Br. Ind., IV., 647. 

Var. incana, — M. incana, Willd . 

Var. Royleana,—M. Royleana, Benth. 

Vern. —Podina, Hind.; Padina , N.-W. P.; Babiinert, yum, ptidna- 
kushnta, kosh t, belanne, leaves =*tnuskk tara , Pn. j Shamshab&i , Pushtu ; 
Ptidina , vartalau , Bomb.; Boo-dee-n<1, Burm. 

References. — Sti’ivart, Pb.Pl., 169; Boiss., FI. Orient ., JV., 543; Aitchi - 
son, Bot. Afgh. Del. Com., 95 • Mason, Bunn., 497, 79/ ; O' S hang hnessy, 
Beng. Di pt ns., 489, 490; Dymock, Mat. Med. W. Ind.., 2nd bid., fi 15 ,■ 
Baden Powell, Pb. Pr.,365; Atkinson, Him. Dist., X., 315; Ec. Prod., 
N.-W. P. f V., 18; Gas., N.-W. P., IV., Ixxvi . 

Habitat. —A herb met with in the temperate Western Himalaya and 
Western Tibet, at altitudes of 4,000 to 12,000 feet; distributed to Afghan¬ 
istan, Temperate Europe, and Western and Central Asia. It is fre¬ 
quently cultivated in gardens in the plains of India. 

Medicine.—The leaves and a decoction of the plant are considerably 
used by the natives of the Himalaya as a carminative and for the other 
purposes to which peppermint is generally applied. The leaves of var . 
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incana are employed as an astringent, also for rheumatic pains. Trans- 
Indus, a decoction is said to be used in fevers and heat apoplexy and for no 
other purpose. Dymock states that the plant is very generally cultivated 
in gardens in the Konkan, where it is much used as a domestic remedy 
on account of its mildly stimulant and carminative properties. It is often 
made into a medicinal chatni , which is eaten to remove a bad taste in the 
mouth during fevers. 

Food.— Atkinson includes this species in his list of cultivated vege¬ 
tables. It is probably used, like the other mints, as a carminative adjunct 
to other green food. 


Mentha viridis, Linn.; DC. Prodr., XII., 168. 

The Spearmint. 


VC ^* 7 ~ p ah«ri pudxna. Hind. ; Pundid, Beng.; Pah dri pudina, N.-VV. P. ; 
Pudina, pudina kuki, pahdri podina, Pb.; Phudino , Sind : Pudina , 
pahadi-pudina , Bomb.; Pudina , Mar.; Phudino, Guz.: Pudina, Tbl. : 
NagbS , shah-sufiam, pudneh, Fers. 

References. —Stewart, Pb. PI., 196; Elliot, FI. Andh ., /$*; Mason, 
Burma and Its People, 497, 79 ’ : Pharm. hid., 166; O'Skaughtiessv, 
Bcng. Dispe 7 is., 4S9 ; Fleming , Med. PI. and Drugs, as in As. Res., 
Vnl. A I., 172 / Ft tick. & Hanb., Pharm acog., 479 ; U. S. Dispens., 15th 
Ed., 940: Bent. & Trim., Med. PI ., 202 ; o. Arjun , Bomb. Drugs, rot * 
Baroda Durbar, C. I. E. ; Year-Book Pharm., 1879, 468; Baden Powell, 
Pb. Pr., 36 s; Atkinson, Him. Dist., 74’ ; Ec. Prod., N.-W. P., V., 19; 
Lisboa, U. Pl. Bomb., 16S; Birdroood, Bomb. Pr., 64, 224 ; Stocks , Rep. on 
Sind ; Piesse, Perfumery, ISS, Smith, Die., 387 ; Kero Of. Guide to the 1 
alus. of Ec. Bot., 105 • Agri.-Hort. Soc., I;:d. y Transactions, VJ 1 I., Pro., 
4°9 / Journals (Old Series), X., 23 ; (A r cro Series), IV., 32, 33. 

Habitat.— A coarse woolly herb of wide distribution, considered b\ Mr. 
Baker to be indigenous to the North of England. Mr. Bentham, o'n the I 
other hand, regards it as not improbably a variety of M. sylvestris, Linn., 
perpetuated through its ready propagation by suckers. It grows in j 
kitchen gardens in most parts of Europe, Asia, and the Cape of Good 1 
Hope, North and South America, &c., and is cultivated for medicinal pur¬ 
poses in Mitcham, Surrey, and in the United States. It is commonly 1 
grown m native gardens all ovei the plains of India. 

Oil. “Spearmint yields an essential oil (Oleum Mentha* Viridis) in j 
which reside the medicinal virtues of the plant. Kane, who examined it, 
gives its sp. gr. as 0-914, and Us boiling point as i6o°C\ The oil yielded 
him a considerable amount of stearoptene. Gladstone found spearmint'] 
oil to contain a hydrocarbon almost identical with oil of turpentine in odour j 
and other physical properties, mixed with an oxidised oil to winch is due 1 ! 
the peculiar smell of the plant ” (Fliickiger & Danbury). This oil is*' 
said by Stocks to be extracted from the plant for medicinal use by the 
Natives <»f Sind. In the United States it is employed as a perfume by soap 
manufacturers, and as a flavouring agent bv confcclioners. | 

Medicine, i he plant and the oil extracted from it are considered 
hoi and dry, and are administered to prevent vomiting, and as a stimuGnt 
and carminative in indigestion and colic, also with purgatives to prevent 
griping. 

The oil is largely used as a domestic medicine in the complaints of 
childhood, as a stomachicarminative, and expectorant. Dr. Emerson 
states that the seeds are mucilaginous, that the leaves are given in fever and 
bronchitis, and that a decoction is used as a lotion for aphtha- In Euro- 
pean medicine the oil is prescribed similarly to that of Mentha piperita, 
and a water made from the oil is used as a vehicle for 
medicines. Both are officinal in the Indian Pharm* 
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minaHwin J he . PL ANT is cultivated in native gardens to be used as a car- 
that of nm Urri ? s » ar| d 0t ^ er forms of food. Its flavour is preferable to 
Europea^s P fo 7 cu'nna^ purpos P es nt is> therefore ' raore commonly used by 

MENYANTHES, Linn.; Gen. PL, II., 8ig. 

A „,^/f us , of P eren nial herbs, belonging to the Natural Order Gpnti- 

and Snh , -frwV C 7 mpnS ' n ^ t th , ree ‘ ,pecies ’ natives of the North Temperate 
f«iu£ b T- Zones. Of these one is of economic interest,™. M Tri¬ 
foliate found at high altitudes in Kashmir (FI. Br Ind IV 

rjo) rhe leaves of this plant, the Buckbean, or Boybean, were formerlv 
considered a valuable tonic, and are still, by certain writers, reckoned as one 
of die best of Gentians, though not officinal in any Pharmacopoeia and but 

on lnnfo d M c : pt - "l, d0 7 est i c medicine. It is not mentioned by any writeJ 
n Indian Materia Medica, from which it maybe assumed, as might natur 
a ly be expected trom the rarity of the plant, that it is little, if ft all cm 
ployed by the natives, even of Kashmir. ’ 1 

MERCURY, Ball, in Man. Geology of Ind., III., ijo. 

.10 '^' S oronrs both native and in combination with other suh- 

** 1S distinguished from all other metals by being liquid at even 
Tl , WeS , temperatUreS to which moderate climates are subject. To thi^ 
exceptional property it owes the synonyms of “quick silver” in English 
and of hydrargyrum (from Stop, water, and upyvpo;, silver) in Grace-’ 

k Th o most abundant ore of the metal is the sulphide, (HgS.) or cinna- 
’ r l T‘ C f’ when P ur e. constitutes the pigment Vermillion. In nature it i 
as a rule accompanied by a greater or less proportion of the native metal 

fTaTlti d, nvcd fr °m the ore by some secondary reaction. It also occurs 
as a native amalgam of silver, or with chlorine, as in “ horn merairv ” 
The mercury of commerce, an important substance in medicine and the 
arts, is chiefly prepared from cinnabar, and is said to be produccd for he 
use of the whole world to the extent of about 4,000 tons annually! h 

Mercuiy, Mallet in Man. Geology of India, IV. (. Mineralogy) j 

Germ. ,• Mmcurio," 

Vern —The METAL=P a >4, Hind., Beng., Mar.; P,im, Gu7.; had,*,, 
Tah.; Rasam, pada-rasam, Te l., Pdda-rasd, Kan.; Rassam Malav ’ 
Pad,:, BuRM.; R a sadly a. Sing.; Pdrada, piiradaha rasa ’ 

Sans.; Zibaq, Arab.; Simab, jivah, Purs. ’ ’ rasnm - 

Cinnabar ^Shangarf, dmngraf, hingil. Hind.; Hin'gil, shangraf Brno 
Unyam, jidulmgam, Tam.; Ingili-gamu, Te,. ; Ingafikd Kan *' 
Ch ayilyam,phahyam.lati-hngam, Malay.; Ben-faa-pada-yaing Burm 1 
Lingam, juh-Lngam, Sing.; Inghilam, Sans.; Shani a w-f’ n Jff’ 
Arab.; Shangyf, h-.ngil, Pers. Mr. Moodeen Sheriff renTrkT 
Z * n J ar f > tfnrdar, sarure-akmar,and some other names are found qi-nliVd 
to Cinnabar in som,' Persian and other works; but they are neither ccsfrict»H 
to it, nor m use at present .” restricted 

Mercuric chloride (Corrosive sublimate) ^Shaviram, shavtr Hi»n 
Viram. shavvtratn i Tam. ; Shaviramu, viramu, Tel. ; Shavirant, Sinq* * 
Rusci karpura? (U. C. Dutt— see remarks under mercurous chlnrirfoV 
Sans. Mr. Moodeen Sheriff states that the baxir TuT Tlte the 
rl' ' S? ’ ’ i\ ure T lth t}} * ® xc °P tion °f a small admixture of the sub- 
ed driicr 'HmTlH ’ a ?« d f ,S qU ‘ te ^ be V * 6 as a substitute for the import- 
r,hlf?’r He L ,, In books sulmmuni is considered to be appli- 
cablc to Coirosivc Sublimate, but this is incoirect, because the. suluiwtni 
contains arsenic in its combination.” suiuimtn i 
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Mercurous chloride, or Calomel =Ras-kaptir, Hind.; Rasha-.:arup~ 
Pur am, puram, Tam.; Rasa-karptiramu, p&rnmu, Tel. ; Rasa-kar^ pu- 
ratn, Malay.; Rasa-karpura?n, Sing. Mr. Moodeen Sheriff s.ales 
that the medicine obtained by these names in the Indian bazars is, accord¬ 
ing to chemical tests, an impure calomel, though it occurs in crystalline 
masses, and contains the perchloride as its chiet impurity. 

References. — Mason, Burma and Its People , 562, 729; Pharm. hid ., 37?- 
388; U. S. Dispens., 15th Ed., 747; Ainslie, Mat. Ind., I., 540*561; II., 
348-356 i O' Shaughnessy, Deny. Dispens., 697 ; Irvine , Mat. Med. Pair, a, 
83; Moodeen Sheriff, Supp. Pharm. Ind ., 156158; U. C. Dutt, Mat. r 
Med. Hindus, 2 7-38 ; Badcn-Powell , Pb. Pr.. 63 . 103 , 115,360; Forbes 
Watson , Indian Prod., 406, 422 ; Econ. Prod. N.-W. Prov.,Pt. III. (Dyes 
and Tans), 46 ; Crookes, Hand-look. Dyeing, &c., 152,154! Liotard, Dyes, I 
App. V. ; Man. Madras Adm., Vol. II., App VI., 33 ; Bomb. Adm. Rep., 
1871-72, 373 ; Gazetteer, Bengal , Huyiier, Orissa, II., 27. 

Occurrence.— Although the discovery of this metal has been reported 
more than once, its occurrence in India is still open to cloubt. Cinnabar, 
also, is not known to occur in the country, but, according to Dr. R. San¬ 
ders, “ is found in Tibet,” by which he probably means that portion of the | 
country between Eastern Bhutan and the Sangpo river where he travelled. I 
The reports of mercury or mercurial ores having been found in India are ! 
given as follows by Ball: — 

Madras. — In 1858 Brigadier Fitzgerald reported, to the Madras 
Government, the existence of mercury in abed of laterite at Cannancre. , 
Excavations were made, but there is no record of the result. Possibly 
there was some mistake in the identification of $he substance. 

Afghanistan —According to Captain Hutton, mercury is said to 1 
occur in Gurmsael (Garmsir) at Pir Kisri, where it is diig out of the 
ground and sold as a medicine at R2 to R3 per tola. The cinnabar used , 
in Baluchistdn is said to come from Persia, India, and Turkey. Captain 1 
Drummond mentions that a specimen of cinnabar was brought to him b} | 
a villager, who stated that he had found it close to Sultanpur, near Jella- 1 
labad, but after an examination of the ground it was concluded that it had j 
been dropped there bv accident. # ‘ 

Andamans.—S everal reports exist in ancient and modern literature of 
mercury in the Andaman Islands, but no absolute confirmation of these 1 
reports exists. Since the British occupation nothing has 1 \ cred 

to justify the belief in the existence of mercury in these localities, though j 
enquiries have been made, and the natives from difierent parts shown I 
the metal, when in Port Blair, in the hope that they might recognise it. I 
Ball writes: “The rocks of the Andamans are of early tertiary or late 
cretaceous age with intruded volcanic rocks and serpentine. 1 hey appa- I 
renlly have a close resemblance to the rocks which in Califorhia now vield j 
a large proportion of the mercury of commerce.” One of the reports above ; 
alluded to. points to the probability of the deposit really existing in the 
Little Andaman. If it does occur, there, and there only, its discovery may 
still be far distant owing to the hostility and barbarity of the inhabitants 1 
of that island. 

Dye. — Cinnabar, ground and mixed with water, is used in dyeing, I 
giving a fresh pink tint (s/iingrafi) to cloth. It is said by Liotard to be 1 
employed more by private persons than by professional dyers, pnd to cost 1 
R140 per cwt. It is also used as a pigment (vermillion) by artists and 
decorators in all parts of the country. It is said to be manufactured in Cal¬ 
cutta, by combiivngmercury with sulphur, and subliming the mass. Ainslie 
states that it was, in his time, an export from Surat to Madras, and a 
recent communication states that it is still manufactured ui that place to a 
small extent, and exported through Bombay to China. In Europe ver¬ 
million, pure sulphide, is simuaily employed in painting, decorating, 
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dyeing, and calico-printing. The bix-iodidr which yields a very rich 
scarlet is also similarly used, but is very fugitive. The' yellow iodide 
IS a/t* °? c . a5l0nal >y utilized as a pigment, rarely as a dye. 

Ar -h-* ," e '~ The value of mercury in medicine has been long known in 
rrfU * ’ if"c ,ndla- U 1S generally agreed that the nations of 

the East were the first to employ the metal, or its salts, in the cure of 
eprosy and other cutaneous diseases, but it may be questioned whether 
the natives of India were before or after the Arabs in discovering the 
valuable properties of this powerful drug. According to Fallopius, the 
tinst physicians in Europe who made use of mercury in venereal cases, lived 
towards tne end of the fifteenth century, and were induced to try it from 
the writings of Rhayes, Avicenna, and Mesne, who lived and wrote from 
500 to 200 years before. The first mention of mercury in Sanskrit medi¬ 
cine is rather doubtful. According to certain authors, it is referred to 
in char aka, the oldest Sanskrit work on medicine, under the name of 
rasa, but it appears very doubtful whether this term really did refer to 
mercury. According to U. C. Dutt, it is neither mentioned in C/iaraka 
noi busrttta fa work probably almost contemporary with the former), 
hor in the next work on Hindu medicine, the Ashtdn?a-hridaya-sanhitd. 
It is, however, certainly mentioned in the Chakradattu-sangraha, a work 
written previous to the eighth century A.D. In this book the prepara¬ 
tions ot the metal with sulphur and vegetable substances are mentioned, 
but those produced by sublimation and chemical combination with acids, 

' .o' , &c., appear to have been unknown to the writer. From this fact U. C [ 
Dutt argues that in all probability mercury was just coming into use at 
the time of the publication of that work. In later works it occupied a 
gradually progressive, more and more important position, till in later days 
it came to be regarded as the most important medicine in the Hindu Phar¬ 
macopoeia. 

rhe valuable properties of the numerous modern preparations of the 
metal, found in all European Pharmacopoeia, are too well known to war¬ 
rant even a passing notice in this place. The officinal preparations in the 
Pharmacopoeia of India are similar to those in the Hritish Pharmacopoeia 
I he methods of preparation, and the virtues ascribed to the compounds of 
the metal in Hindu and Muhammadan medicine, will, accordingly, be alone 
described. As already stated, mercury is, perhaps, the most'important 
drug in Hindu medicine. Thus U. C. Dutt writes as follows : — “ Pdradn 
literally means * that which protects/ and mercury is so called because it 
protects mankind from all sorts of diseases. It is said that the physician 
who does not know how to use this merciful gift of God is an object of ridi¬ 
cule ;n society.' J Mercury is said by Sanskrit writers " to be bright like 
the mid-day sun externally and of a bluish tinge internally/* and it is 
enjoined that if of a yellowish-white purple or variegated colour, it should 
not be used in medicine. If administered in an impure state, it is said to 
bring on a number of diseases, and is, accordingly, purified before use. 
1 lie methods 01 purification generally followed by the Kavtrdjus are de¬ 
scribed as follows by Dutt: —“Mercury is first rubbed with brick-dust 
and garlic, then tied in lour folds of cloth and boi'u d in water over a gentle 
fire for three hours in an apparatus called Dold yantrn. Wl.cn cool, it is 
washed in cold water and dried in the sun. Some practitioners use bclel- 
lcaves instead of garlic for rubbing with the mercury. Mercury obtained by 
sublimation of cinnabar 1 s considered pure and pre -erred for internal use. 
Cinnabar is first rubbed with lemon juice for three hours, and then sublimed 
in 1 lie apparatus called U:\idi:apdtana yantva. The mercury is deposited 
within the up^ r pot of the apparatus in form of a blackish powder. This 
is scraped, rubbed with lemon juice and b-uled in water, when it is fit for 
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use.” The purified metal obtained by one of these processes is employed 
ill the preparation of mercurial compounds, of which four are described, 
namely, black, white, yellow, and red, called respectively krishna , sweta, 
pita, and rakta bhasmas. For an account of the method of .preparation 
of these, which are all evidently impure salts of the metal, the reader is 
referred to U. C. Dutt’s exhaustive article on the subject in his Materia. 
Medico, of the Hindus. 

The four preparations principally prescribed at the present time are the 
black, su lpii id ti,called kajjali; CINNABAR; the red preparation called rakta 
bhasma or rasa sindura (evidently an impure sulphide) ; and the rasa kar - 
para or sweta (perchloride of mercury). Mercury is supposed to be imbu¬ 
ed with six tastes, and to be capable of removing derangements of all the 
humours, to be the first of alterative tonics, and when combined with other 
appropriate medicines to cure all diseases, acting at the same time as a 
powerful tonic, and improving the vision and complexion. 

It is especially employed in fever of all descriptions, in affections of 1 
the lungs, as an alterative in skin diseases, and both externally and in- I 
ternally in leprosy and syphilis. As is usual in Sanskrit medicine, it is I 
rarely given alone, but enters into a number of complicated prescriptions, 
each of which is supposed to possess some peculiar virtue. For a descrip- | 
tion of these the reader is referred to the long and interesting article in I 
Dutt’s Hindu Mat. Med. The modern practitioners of Hindu medicine 
are acquainted with the good results obtainable by inunction and fumi- | 
gation which they occasionally employ. 

Ainslie enters into an exhaustive consideration of the Tamil methods 
of preparing the drug, which appear to have been directly derived from 
the teaching of Sanskrit medicine, and remarks: “ However much we may I 
be inclined .o smile at some of their strange mixtures, it must be confessed ! 
that the characterising principles are generally correct, and that every- i 
thing considered there is in the present state of knowledge amongst the ! 
Vyttans and Hakims, more to call forth our wonder, than excitoour con- 1 
tempt.” I hese preparations, administered by the Tamil practitioners, were j 
supposed to be valuable remedies in cotytriu tion of the sinews ?, venereal 
affections, skin diseases, ulcers, chronic and virulent boils and carbunc’es, I 
scrofulous affections, leprosy, fistulas, itch and hypochondriasis, mostly 
diseases for which the drug enjoys a reputation in European medicine. i 

By the practitioners of Arabian and Persian medicine also, die actions 
and virtues of mercury have long been appreciated, and, as ah' uly stated, 
the writers of these countries supplied the information from which western j 
medicine first obtained its knowledge of the drug. 

Industrial Uses.—The uses of mercury in the arts are numerous and ’ 
bighlv \ alu.ible, as in gilding, in making barometers, tliermomctcrs mercu¬ 
rial air pumps, for silvering mirrors. &c. t but are too well known to require I 
any description in this place. In India the metal is employed chiefl 
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making looking-glasses, also, in certain localities 
of gold for gilding metal, and occasionally to aid in the separati 
from its ores by the amalgam process. 
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MERIANDRA, Htnth.; Gen. P/. f l/, t 

Meriandra bengalensis, Bcnth. ; Ft. Ur. Ind., IV 6c ' • 

Bengal Sage. • ’’ iJ ' 

—Salvia bengalcnsis, Roxi.; S. diantheka, Roth. ; S. 

VETO.— tK\\ ES = K,l/£r-t:,;.pa/, 1 I IND. j K Due 
n f ttii, sestt, Bomb. ; Shlma-kar/>uram-dku , Tam. 

above names simply dignity “leaf of the camphor plant,” and 
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References.— Roxb., FI. Ind., Ed. C.B.C., 49 ; Gamble, Man. Timb., 301; 
Dalz. & Gibs., Bomb. FI., Addend ., 66 ; Elliot, FI. Atidh., 168 ; Pharm . 
Ind., 168 ; Ainslie, Mat. Ind., I., 359 • O’Skaughncssy, Bang. Di<.pens., 
4 S 7 ; Moodeen Sheriff, Supp. Pharm. Ind., 173; Lisboa, U. PI. Bomb., 
168. 

Habitat.— A camphoraceous, bitter herb or shrub, native of Abyssinia, 
cultivated in India, especially in Bengal. 

Medicine.— The leaves differ little in medicinal properties from those 
of the Sage, excepting that they have a strong smell of Camphor. Ainslie 
writes of this plant : “Sage is but little employed medicinally by the Hin¬ 
dus; the Mahometans cultivate it in their gardens and use it for the same 
purposes that we do; preparing with the leaves a sort of grateful tea, 
which they prescribe in certain stages of fever, and as a gentle tonic and 
stomachic. The leaves ought to be carefully dried in the shade ; they then 
have an agreeable fragrant odour, with a warm, bitterish, aromatic and 
•grateful taste, and are considered as tonic, carminative, and slightly astrin¬ 
gent. The infusion alone, or mixed with honey and vinegar, makes an 
excellent gargle in cases of sore-throat. ,, The leaves are much used in 
native practice, an infusion-being employed like that of sage as a gargle for 
sore-throat, and a mouth wash in aphthae. It is also said to diminish or 
arrest the secretion of milk ( Pharm. Ind.). 

Food.—The leaves are much used in Bengal as a condiment with 
curries, &c. 

Meriandra strobilifera, Benih. { FI. Br. Ind., IV., 652. 

A small shrub with grey bark, found on dry rocks, especially limestone, 
from Simla to Kumaon at altitudes of 5,000 to 6,000 feet. Its vernacular 
names and properties are similar to those of M. bengalensis. 
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MESEMBRYANTHEMUM, Linn. ; Gen. PL, /., S S3 . 

A genus of herbs which belongs to the Natural Order Fjcoideje, and 
comprises «ome twelve species, natives of the hot regions of Asia, Africa, 
Australia, and the West Indies. None of these are natives of this country, 
but attempts have been made to introduce several species, especially 
M. crystallinum, Linn., into Northern India, in the districts in which 
reh lands occur. This species, the “ Ice plant,” is believed to absorb an 
extraordinary amount of alkaline salts from the soil, and has been culti¬ 
vated in America to remove excess from land on the sea-coast and in 
I salty deserts. 

The plant is also of economic value, large quantities being collected 
in the Canaries for the sake of the ash, which is exported to Spain for 
the use of glass-makers. Others have been recommended as sand binding 
plants, while one, the “ Elephant Fodder” of the Cape of Good Hope, has 
been recommended as likely to prove very useful as a fodder plant in the 
dry plains of North-Western India. 


MESUA, Linn.; Gen. PL, I, i 7 6, gSr. £ Guttiff.r.f.. 
Mesua ferrea, .£*>/#./ FL Br. Ind., /., 277 ,* Wight , Ic ., /. n?—1 ig / 

Syn.—M. SPRCIOSA, Chi-:.:.; M. PEDUNCULATA, Wight; M. COKOMAN 
DEl-IANA and ROXBURGH!!, Wight; M. SALICINA, WALKK.RIANA, and 
PULCHECLA, Planch. & Trian ./ M. SCLEROPHYLLA, Thrcaites ; M. 
Nagana, Gard. 

Vem.— N agl <a r, nag has, Hind.; Ndglsar, ndgkesar, Beng. ; Nagesh- 
'ioro, n'‘gesn>ir, Uriyaj Nagkeskur, Behar ; Nahor , Assam: Nahskor , 
Mi chi ; Wagkesar, Pe. ; Ndgchampa, thorhuhempa, Bomb.; Naga - 
champ 11 , nigchdpha. Mar.; Nan gal, mallay nangal, shiru-ntgapp& t 
nag ad: ! p-pr- } Tam. ; Nang, flNNEVBLLY; Ndga kc&ara, ndga Msaramu, 
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geja~piishpam t 1 KL. ; Naga sainpigi, nagsampige , Kan.; Behetta-chcan- x 
pagam ■ccLitta-chenpakaui, Malay.; Kaing-go, Magh.j Ken-gau, gan- 
gou ? Burm.; Nd, deya-nd na-gciha , Sing ; Ndgakesara, j ke'saramu, ! 
kinjalkamu, nuga-kesaram, Sans. 

References. — /?^., FI. Ind., Ed. C.B.C., ^7; ATwrj, For. FI. Burnt., /., ' 
97 / Bcddome, FI. Sjylv., t. 64 ; Anal. Gen., xxiii. ; Gamble, Man. Timb. , i 


Irvine , A/a/. d/ci/. Patna, 74 ; Medical Topog., U7 ; Mood e'en Sheriff'. 
Supp. Pham:, led., 174 ; Mat. Med. S. Ind. (in MSS.), 44 ; U. C. Duct, 
Mat. Med Hindus , 1 19, 3iO ; 'SakJiaram Arjun, Cat. Bomb. Drugs. 24 ; 
K.L. De , lndig. Drugs, Ind., 72 • Murray, VI. & 1 Drugs, Sind., f.9 ; 
Dymock, Mat. Med . W. Ind., 2nd Ed., 84 ; Dymock, Warden and Hooper, 
Pharmacog. Ind., Vol.,1., 170 ; Bird wood, Bomb. Prod , 14; Baiien-Poreell, 
Pb. Pr., jJ3; Drury, U. PL Ind., 291 1 Useful PI. B ml. ( Vol. XXV., 
Bomb. Gac.), is, 214, 289 Cooke, Oils and Oilseeds, 58 ; Gum, and Resins, 
IJQ ; Darra/i, Note on Cotton in Assam, 33 ; Apl- n, K- p. on Shan States . 
Man. Madras Adiu., Vol II., 64; Gazetteers: — Bombay, XV., 74, — 
XV ill., 49 S Orissa, II., 68, 160 ; App. II., & IV. ; Mysore a‘>:d Coorg, 
IP, 7 ; Ill., 16 ; Agri.-Hort.lSoc. Ina. : —Journals (Old Series), 118 120 • 
(New Scries), I., 323; VII., (Pro.), cxciv. ; Indian Forester . IV.. \ 2 • 
VI., 12$; VIII., 106, 112, 126,371, 403; IX.. 316, 42*, 560, 606 ; A' A3, 
S32; XL, 199, 254 , 288. 3ig f 320 ; XIV., 119, 339. 

Habitat.—An evergreen tree, wild in the mountains of Eastern Bengal, 
the Eastern Himalaya, Assam, Burma, South India, Ceylon, and the 
Andamans; also cultivated in other parts of India. 

Oleo-resin.—A tenacious and glutinous oleo-resin, with a sharp aro¬ 
matic odour, exudes round ihe base of the tender fruit. It has been 
recommended as a substitute for Canada Balsam, but does not appear 
to be* utilised by the natives. It may also be obtained, by incision, from 
the bark, or root, and is said, when diluted with oil of turpentine, to 
make a very good wood varnish ( Han nay ). (6Ve paragraph “ Chemical 
Composition. ”) 1 1 

fyons' Encyclopedia says the flowkr-buds of this plant are 
used in India for dyeing silk ; “they were once introduced into the London 
market under the name of nag-kassar, apparently a corruption of the Hin¬ 
dustani and Bengali name nagesar.” Dr. Dymock, however, informs the 
Editor that this is quite a mistake, and that the flower-buds referred to 
are those of Ochrocarpus longifolius. Darrah states that the flowers of 
Mesua are said to yield a moroant. 

Oil.—In Ceylon a thick, and dark coloured oil is Obtained from the 
seeds. It is employed both for burning in lamps and as an external appli¬ 
cation to sores. It is also largely expressed by the inhabitants of No th 
Kanara for use as an embrocation in rheumatism. The authors of the 
Pha.rtnacogra.phia Indicu describe it as follows: — “The seeds yield to 
etlKr 31 5 per cent, of fixed oil, the kernels alone gave per cent. The : 
oil thus obtained had a deep yellow colour, formed orange-coloured mix- 
tures with sulphuric and nitric acid, was partially soluble in alcohol, 
and had a specific gray,tv of 0-972 at i 7 X\a temperature at which it * 
bii4an to set, on account of the crystallization of the more solid fats. The 
hard pericarp contained a considerable amount of tannin It is sometimes 
offered for sale and ci sts R4 per maund in Kanara.” In the Proceed !,.• 5 

\( is stated*'that " S ° CUty \° f f ,lJia ' LX ' (^ew Series), 

, is stated that the seeds are so oleaginous that they are used in certain 

localities by natives instead of a lamp, for when mereK shelled and dried 1 
“ elf™ flamc r An atSkr is Alc ’ ^ from ^flowers 

as f fra^nrldi^nrt 11 ; 0 II 1 OWEl<s * ro much used by Hindu physicians 1 
as a fragrant adjunct to decoctions and oils. They are regarded as 
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astringent and stomachic, and useful in thirst, irritability of the stomach, ex¬ 
cessive perspiration, &c. A paste of the flowers, with the addition of butter 
and sugar, is recommended by most of the late Hindu writers as an appli¬ 
cation to bleeding piles and burning feet ( U . C. Dntt\ In many localities 
they are used for cough, especially when attended with much expectoration. 
O’Shaughnessy states that the fiowersand leaves are employed in Bengal 
as remedies for snake-bite. The bark is mildly astringent and feebly 
aromatic, but according to Dymock is not bitter as stated in the Phar¬ 
macopoeia. Rheede states that it is given as a sudorific combined with 
ginger. The oil of the seeds is used as an embrocation in cases of 
rheumatism, as a healing application to sores, and as a local remedy for 
itch and other skin diseases. 

Chemical Composition. —The authors of the Phar?nacographia In - 
die a write : “ The chief principle of Mesua ferrea appears to be an 
olco-resin, which abounds in all parts of the tree, and is obtained pure from 
the young fruits. The fresh tears sink in water, melt between 50° and 6o° 
C., and partially dissolve in rectified spirit, amylic alcohol, and ether, but 
wholly in benzol. Boiled with solutions of soda or ammonia, the resin forms 
a clear mixture, precipitable by acids, in a white curdy condition. The 
solution in spirit has an acid reaction, and is dextro-rota f ory when exa¬ 
mined by polarised light; the solution gives a precipitate with alcoholic 
plumbic acetate, soluble whet, heated. From the partial solubility there are 
probably two resins present Submitted to distillation, 0 6 per cent, of a 
fragrant essential oil was obtained : this was of a pale yellow colour, and 
possessed in a high degree the odour of the flowers, and resembled that 
of the exudation of the Chio Turpentine.” 

Special Opinions. —§ “ A fixed oil, expressed from the dried kernel 
of the seeds, is used in the Dinajpore ana Rungpore Districts of North 
Bengal for the treatment of unhealthy ulcers and skin diseases attended 
with a purulent discharge, as in rupia. It is not so useful in itch *’ (C. T. 

Peters, M.B ., Zandra , South Afghdnistdn). “The expressed oil of the 
seeds is used as an embrocation in rheumatism, and a decoction of the bark 
and roots is used as a bitter tonic in convalescence after cxhaustin cr dis¬ 
eases” iSargeon-Major D. R. Thomson, M.D., C.I.E., Madras). & 

Food.—-The tree flowers in April and Mav, and produces in June 
and July a reddish and wrinkled iruit, like a chesnui in size, shape, and 
taste, which is eaten by theJNatives. 

Structure of the Wood.—Heartwood dark red, extremely hard, some, 
limes prettily veined ; weight from 62 to 761b per cubic foot.' It is highly 
prized for posts in buildings, bridges, gunstocks, and tool handles, but 
would be much more utilised than it is were it not for its great hardness, 
weight, and the difficulty of working it. Captain Hannay states that the 
heart wood when properly seasoned is perfectly proof against the attacks 
of white-ants, and that it is susceptible of a beautiful polish from simple 
hand-rubbing. It has been iound to answer for sleepers equally well with 
Pynkado, but the cost of cutting the hard wood, its weight, and the cost of 
freight from the renasserim forests to Calcutta, prevent its being much 
used, since the total cost is scarcely covered by the price of the sleeper 
(Gamble). 

Domestic, &c.—This beautiful tree with it ; large white flowers is 
much cultivated near houses and in avenues, as it affords an excellent 
shade. I he i -lowers arc much admired, both for their beauty and fra¬ 
grance, and with bunches of the delicately coloured young leaves are 
used in Assam as hair decorations. The flowers are also worn by the 
m frontier people of both Sexes stuck through the ear lobes (I/an- 
'ay). W lv.n dried ihc\ are mixed w another aromatics, such as white san- 

M. 506 













Products of 1 ndia. 


Mica. 


Murray.) 


dal wood, and used for perfuming ointment {Drury). According to Sir W. 
Jones one of the five arrows of Kamadeva, the Indian cupid, is tipped 
with the wood of Mesua. [Vol. III., 506. 

Methonica superba, Hern., see Gloriosa superba, Linn. ; LiliacEjE, 

; METROXYLON, Rottb.,- Gen. PI., III., 935 . 

A genus of the Natural Order Palm;e which comprises six species 
natives of the Malay Archipelago, New Guinea, and Fiji. From the pith 
of one of these, M. Sagu, Rottb. (a native of the Moluccas, Sumatra, and 
Borneo), part of the granulated sago of commerce is prepared. 

Mezenkuri, see Silk, Vol. VI., Pt. II. [ ljeac.e, Vol. III., 24. 

Mezereum or Mezereon, see Daphne Mezereum, Linn. , Thyme- 
MICA, Ball in Man. Geology of India., III., 524. 

The group of minerals known collectively under this name have several 
characteristics in common, which vary with the combining ratios'of the 
bases and the silicon ot which they are composed. The light-coloured 
miois generally belong to the kind known as muscovite, and the black to 
boitite . other varieties are lepidohte and lepidomelane. Of these the.ordv 
one having any extensive economic importance is muscovite (Ball) In 
ndia, however, the other forms are employed in medicine and will there- 
fore be shortly noticed. 

Mica, Mallet in Man . Geology of India , IV., 96-98. 

Talc (common though erroneous commercial name); Mica, Fr. • Glimmer, 
(j er.; 1 alco* Ital. * 

Vexn.—Abrak, Hind.; Appmcam, Tam.; Appraccim , Tel.; Kokabj- 
Wr';SANs“ i m ff«, G pi £ KS Mra ' blaCk krUhnibhra, shei- 

References. ‘Mason , Burma and Its People, $ S 3 , 734; Ains.'le. Mr.', bid., 
J-, 421-4.3 i Irvine, Mat. Med. Patna, 6 ; U. C Du’t It - \( r J Bin. 

iasAdZ Vol ii ff.Tzf*' J {W CS a,:d »•'•-«). 4*} 'tad- 

/( /5 . n n *., 1, ' ’’ * / t / * Settlement Kept.:—Central Provinces, ChJrtda, 

, :r °2 ssa > 7 /*» tsj Bombay, V., jto; Punjab, Gurgdon 



/?• c A VW . 300; Punjab, Gw 

hid rr P . rr ri rf? 1 t X Sf lc “Jurist, tS8y, Sol.; Balfour, C 


very good quality. 1 he principal 
ribagh district of Bernal 


hid n'nW.TT *Balfour, Cyclop, 
hid., //., 94 i ; Ure , Diet. Indus. Arts. 6* Man± iff, S 2 . 

Occurrence.—Although Mica is one of the most widely distributer! 
minerals in India, its occurrence in plates of sufficient size to be of 

S-enlrlTV ,S . Iim, f ted to * fe ' v Iracts. Plates of useful size ate 

^neraHs found in vein* of coarsely crystalline granite. Thus at Kolur in 
the Wigapatata district of Madras, mica of sufficient size to be worth 
collecting «s obtainable ; but as it sells at 24Ih to the rupee, ,t cannot be oi 

source of supply is from the Haua- 
n , ; , 1 - - - n £ al ’ xv erc »t is mined at Dhamvi, Onadnimim 

Dhub, and Jamatra. In the adjoining districts of "Xi * 1 1 ’ 

Kajow, simil.ir mica is oblemed n plates n n. iV \ Mcnghvr, at 

pan of the li.uanbagh a Wm-^re in 

diameter may he obtained; indeed Mallet states that helms « , n , 
measuring 20x17 inch, - and 22x15. and that he was informed tl P , 
mine - had sometimes obtained - ■ aside.ably larger ones■ Tim a 1 

nuca in this distort lias a s.nolce-br vvn or reddish !,■Z ,V J mullUi : d 
plates o( moderate thickness, and „ high y iransnarent^ tZ n b ° CC J ,r8 "J 

mica *’ (biot.te) - are some,!,is m>rt 
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grey and violet-grey lepidolite.” Plates of muscovite nearly a foot 
in length are found in some of the granite veins of Mysore and furnish 
mica for painting on. In some parts of the Western Ghats and on the 
table lands to the east, mica is found in plates large enough for windows 
and lanterns. Mr. Brough Smyth mentions “ large plates” as occurring 
in some of the quartz veins of the metamorphic rocks of the W>naad. 
Irvine states that in parts of Rajputana “very large plates of talc” 
(mica) “ can be extracted,” and Mallet describes plates of fair size from the 
Chattarbhaj hills north-east of Tonk and from Jaipur which are, however, 
inferior in quality to fair Hdzaribagh mica. Large crystals are found in 
the granite veins at Wangtu bridge on the Sutlej, and Baden Powell 
records u a fine specimen in large plates from Gurgdon ” as having been 
exhibited at the Lahore Exhibition of 1864 (Ball, Mallet , &c.). 

Dye.—The powdered mineral is occasionally employed in calico-print¬ 
ing, and frequently by washermen to give a sparkle to cloth, to which 
the particles adhere. 

Medicine.— U. C. Dutt informs us that four varieties of talc (mica) are 
described by Sanskrit writers, namely, white, red, yellow, and black. Of 
these, the white is used for making lanterns and the black employed 
medicinally. Before use it is purified by being heated and washed in milk ; 
the plates" are then separated and soaked in the juice of Amarantus poly- 
gamus, Linn. (iandulia ), and kanjika for eight days. It is then reduced 
to powder by being rubbed with paddy within a thick piece of cloth ; the 
powder passes through the interstices of the fabric and is collected for use. 
In this form it is called dhdnydbhraka. It is further prepared for medicinal 
use by being mixed with cow’s urine and exposed to a high degree of heat 
within a closed crucible for a hundred times. The process is said to be 
sometimes repeated one thousand times. When this is the case, the prepa¬ 
ration is called sahasra /’utita abhra and is sold for as much as R8 per 
tola. Mica thus prepared is a powder of a brick-dust colour, and saline, 
earthy taste. It is considered tonic and aphrodisiac, and is used in com¬ 
bination with iron in anaemia, jaundice, chronic diarrhoea and dysentery, 
chronic fever, enlarged spleen,urinary diseases, impotence, &c. Its efficacy 
is said to be increased by combination with iron. Dose: — grains six to 
twelve {Mat. Med. qf Hindus). 

The only materials of therapeut ic value presenl to any extent in this 
preparation must be a little iron and potash, with a mass of inert alu¬ 
mina and silica. As usual in Sanskrit medicine, the drug is rarely 
administered alone, but enters into the composition of many complicated 
preparations, the other ingredients of which probably are alone of value. 
For a description of these the reader is referred to U. C. Dutt’s Materia 
Medica of the Hindus. Ainsiio states that the “ Vytians” consider mien 
to have virtues in pulmonic affections, and a daik sort to be of value in 
“ flux cases.” He further mentions that the Chinese imagine it to have 
the power of prolonging life. 

Domestic, &c.—The uses of mica all depend on its transparency, elas¬ 
ticity the thinness of its folim, and the ease with which it can he cut; 
while'for special purposes its property of withstanding great heat renders 
it invaluable. It may b- substituted for glass in lanterns, doors of furnaces, 
windows, as a glazing material for pictures, for the backing of mirrors, 
in India, it is very largely employed for ornamenting temples, pala¬ 
ces, and many of the banners, robes, &c., employed in ceremonies. It is 
also used in veiy line fragments, or as powder for ornamenting pottery 
ana ordinary clothes, and is a favourite substance with native artists for 
painting on. 
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MICHELIA, Linn,; Gen, PL , /., ig. 

A genus of lofty trees, which comprise about twelve species, natives of the 
temperate and tropical mountains of India. 

Michelia Cathcartii, Hook. f. &■ Th.FI. Br. Ind., I.,42; H.f. 

[///., Him. PL, t. 7 ; Magnolia cks. 

Vern .—Kala champ , Nepal ; Atokdung, Lepcha. 

References. — Gamble, Man. Timb ., 6 ; Ind. Forester, I, y 94; VIII., 405. 

Habitat.—A large tree which is found in the temperate forests of the 
Sikkim Himalaya, at altitudes of 5,000 to 6,000 feet. 

Structure of the Wood.—Sapwood large, white; heartwood dark olive 
brown, moderately hard, weight 41B). It is used for planking, and would 
do well for tea-boxes (Gamble). 

0 - 5>f- 6. 

M. Champaca, Linn.; FI. Br. Ind., I., 42 ; Wight, III., /., 13, 14, 

Syn.—M ichelia rufinervis, DC. ; M. Doldsopa, Ham .; M. auRan- 
tiaca, Wall. ; M. Riieedit, Wight. 

Vern.— Champa , champac , champaca. Hind.; Champa , champaka , Beng. ; j 
Kanchattamu , champ a, Uriya ; Tita-sappa, Assam; Oulia champ , j 
Nepal; Champa, N.-W. P. ; ChamutL rhampa, chaniba, fruit =*ch am a- j 
khri, chamotx , Pn.; Champa , chdpha , Bomb. ; Pivalu-chuphu, sonathd- 
pha, kud ch 'mpa, Mar. ; Rue ckambo, ckampo, pito-champr, Gu z. ; \ 
Champa, Dec. ; Shampang , skembugha, shimbu , sempangam, Tam. ; | 
Shampangi-ptivvu, champakamu, chdmptyamu, kdnehanamu, gandha- | 
h&mdvgamu, Tel. ; S amp age-h u tvu, sumpaghy, kola sampige, i 
sampige t Kan. ; Bongos jampacca, champaham , Malay. - Saga, Bur.m. ; I 
Champakamu, champeyamu, kdnehanamu, sapp-i, gaud * hap* halt, I 
hdmdngamu, hevtapushpakamu, Sing.; Champaka , Sans. 

References.— Ro.xl., FI. Hid., Ed. C.B.C., 453; Voigt, Hort. Sub. Cal., j 
; Brandis, /'or. /?/., ; Fare, For. FI. Burnt., I ., 2 5 ; Gamble, Man- 1 

Timb., 6 ; Stewart, Pb. PI., 5 ; jVtfSflw, Burma and Its People, 403, 740 ; ; 
S 7 r IP. Elliot, FI. Andh., 33, 57, ft P> 81, 166 ; S 7 r TP. Jones, Treat. 
PI. Ind., V., 128; Rh-'cdc , Hart. Mai., I. t., 19 ; Rumphius, Anb., If., , 
zpp, 202, tt.,67, 66' ; Pharm* Ind., 6; O'Shaughnessy. Beng. Disbens., 1 
193; Taylor, Topog. of Dacca, 56; Moodeen Sheriff, Si,pp Pharm. | 
Ind, 174 ; jl/rt/. 5 . Ind. (in MSS.), 8 ; U. C. Dutt, Mat. Med. , 

Hindus, 294; Sakkaram Arjun, Cat. Bomb. Drugs, 5, 204; K. L. Dc, 
Indig. Drugs Ind,, 73 ; Dymock, Mat . Med. W. Ind., 2nd Ed., 23 ; . 
Dymock, Worden and Hooper, Pharmacog. Ind., Vol. I., *2 \ Cat. ’ 
Baroda Darbar, Col. Ind. Exhib,, No. 128; Baden-PoweU, Pb. Pr., i 
326, S8$ ; Drury, U. PI. Ind., 292; Atkinson. Him. Di.r. {Vol. A\, i 
N.-W. P. Gao ), 804 ; Useful PI. Bomb. ( Vo>1. XXV., Bomb. Gae.),2, 289, \ 
39t j Cooke, Oils and , )ifseeds, S9; McCann. Dyes and Tans, Berg.. 90; | 
Ain-i-Akbari Blochmat: >i's Trans., Vol. I.; 76,82; Livschoten, Voyage | 
to Past Indies (Ed, Burnell . 77 . h and Yule), Vol. II., 36} Statistics 
Dinajpur, 154; Dorr ah, Note on Assam, 3i ; Man. Madras Adm., Vol. ] 
II., lu; GoaeMecrs :—Orissa, II., 159. 09; Bombay, V., 23, 28* ■ P/ 7 ., j 
40} X., 40; XIII., : 4 ; XV., 73; XVflJ., 45 ; /V.-IP. P., I., 78; IV., j 
ixvii; Mysore and Coorg, /., 48, 57; If., 7 ; Agri.-IIrrt. Soc., Ind. :— j 
Trans., If.. 167 ; V., nv; VI/.. .fV ; Journal* (Old Series), IV., f 2J, • 
124, IQ9 ; IX., 399, (Se!.) 5J ; XIII., 345 ; Indian Forester. I., 88; III., I 
l8v, 200} IV., 47, for, 229} VIII, 127 } XII., ( App .) 27 ; Spons ’ h'ruyc!., 
14-2, 1604 ; Balfour, Cyclop. Ind., II., 942 t Smith, h'c. Die., to 5 

Habitat.—A large evergreen tree, with yellow sweetly-scented flowers. ^ 
cultivated throughout India from the Ravi southwards, and up to 5,400 \ 
feet in the North-West Hirndlaya. Wild in Nepdl, Bengal, Assam j 
(ascending to 3,000 feet), Burma, in the Nilghiris, and the forests or the 1 
Western Ghdts as far as Kanara. 

Dye.—The flowers when boiled yield a yellow dye which is sometimes * 
used as a baje for other colours. They communicate an agreeable per- 
fume to the fabric. 
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9 il.— The seeds are said to yield a fatty oil, but it appears doubt¬ 
ful if this be really the case. The flowers yield a volatile oil, and the 
leaves when distilled produce a sweetly-scented water. The otto some¬ 
what resembles Ilang (Conf . with Vol. 11 ., 93), for which it is used as an 
adulterant. Rumphius describes an oil scented by the flowers, as used 
to anoint the body and hair. 

Medicine.—The flowers and fruit are considered bitter and cool 
remedies, .and are used in dyspepsia, nausea, and fever. The leaves, 
anointed w\t\\ ghi, and sprinkled over with powder of cumin seeds, are said 
in the Baroda Durbar Catalogue, Col. Ind. Exhib ., to be put round the head 
in cases of puerperal mania, delirium, and maniacal excitement. Taylor 
states {Topography of Dacca) that the flowers mixed with sesamum oil form 
an external application which is often prescribed in vertigo. The flowers 
beaten up with oil are also applied to foetid discharges from the nostrils. 
According to Rumphius, the flowers are useful as a diuretic in renal diseases 
and in gonorrhoea. Rheed estates that the dried root and root-bark, 
mixed with curdled milk, is useful as an application to abscesses, clearing 
away or maturing the inflammation, and that, prepared as an infusion, 
it is a valuable emmenogogue. He also states that the perfumed oil pre¬ 
pared from the flowers is a useful application in cephalalgia, ophthalmia, 
and gout, and that the oil of the seeds is rubbed over the abdomen to 
relieve? flatulence. Rumphius mentions that the young leaves, contused 
and macerated in water, when instilled into the eyes are believed to clear 
the vision. In Dacca the juice of the leaves is given with honey in cases 
of colic {Taylor). 

In more modern times the bark has attracted notice. It is describ¬ 
ed in the non-oflicinal list of the Pharmacopoeia of India as having 
febrifuge properties, and Dr. Kani Lall De states that it is an excellent 
substitute for guaiacum. It is, however, little used by the Natives and is 
not as a rule to be met with in the drug shops. In the Gazetteer of 
Orissa , the bark is describtd as stimulant, expectorant, and astringent, the 
seeds and fruit are said to be useful for healing cracks in the feet, and 
the root is described as purgative. Moodeen Sheriff, in his forthcoming 
Materia Medina of Southern India , mentions the flowers as a very efficient 
stimulant, anlispasmodic. tonic, stomachic and carminative, and describes 
an infusion, decoction, and tincture, particularly recommending the last. 

Stecial Opinions.— § “ Juice of fresh leaves is said to act as a 
vermifuge” {Surgcon-Ma jur B. Gupta, M.B ., Pooree). “ The bark is valu¬ 
able as a tonic and febrifuge,— vide Indian Medical Gazette for February 
1875, page 38, for further particulars” {Civil Surgeon B. Evers, M.D . , 
Wardha). “Said to have diuretic properties” {J. Parker , M.D,, 
Deputy Sanitary Commissioner, Poona). u Expressed juice of the 
leaves is used as febrifuge tonic, but it is inferior to other bitter tonics ” 
{Civil Surgeon S. M. Shir core, Moorsl'idabad). “An oil prepared by 
macerating the fresh flowers in sweet oil is a useful application in sub¬ 
acute rheumatism ” {Civil Surgeon J. Anderson, M.B., Bijnor, North* 
Western Provinces ). “The fresh flower-buds are largely imported 
by post into Simla, packed between pieces of banana stem” {Sur¬ 
geon* Major jf. E. T. Aitchison , Simla). “I have lately' found that 
the flowers of Michelia Champaca 'ire not only the best, cheapest, and 
nr A convenient part of that plant, but also one of the cheapest, com¬ 
mon. ?•< and mu? t useful drugs in this country. Before adopting this drug 
in my practice, I made some trials of it on some healthy persons, includ¬ 
ing myself, and found its physiological actions to resemble those of Spirit 
Ammon. Arom , Tina. Card. Co., Tinct. Cascarilku and a few other 
such drugs. They may be used in infusion or tincture, prepared in the 
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ordinary’ way, the proportion of the flowers, in coarse powder* being two 
ounces and a half to one pint of boiling water in the former, and to 
the same quantity of rectified spirit in the latter. The tincture of the 
flowers is much more efficient than their decoction, and to ensure the 
best effects of the former in severe or special cases, it should be used 
repeatedly in the same way as other stimulants are under similar cir¬ 
cumstances. The dose of the infusion is from 2 to 3 02s. and of the 
tincture from 1 to 2 drachms, three or four times in the 24 hours. The 
bark of the plant is antiperiodic and is used in decoction, prepared by 
boiling it in two pints of water, till the liquid is reduced to 1 pint. The 
dose of the decoction is from 1J to 3 ozs. Although M. Champaca is met 
with in many places of Southern India, it is very scarce in some localities. 
Madras is an example of the latter, ar.d there are not more than two or 
three plants in the whole of this city. The dry flowers, however, are com¬ 
mon and abundant in the bazar” (Honorary Surgeon Mood ten Sluriff, 
Klian Bahadur , G.M .M.C., Triplicane , Madras). 

Food.— The little straw-coloured fruit, which is said to be eaten, 
ripens in the cold season. According to Captain Hannay, the bark is eaten 
with pan by the natives of Assam. 

Structure of the Wood.—Soft, seasons, and polishes well; sapwood 
white,, heartwood light olive brown ; growth moderate; weight from 37 to 
42lb per cubic foot. It is very durable, — for example, a specimen cut by 
Griffith in 1836 is still in Calcutta and is as sound as if fresh cut. It is 
used for furniture, house-building, carriage work, and native drums. In 
Northern Bengal it is considered valuable for planking, door panels, and 
furniture; and in Assam for buddings and canoes (Brandis; Gamble). 
Stewart states that in the Panjdb it is one of the padshdh 7 trees, i.e., 
reserved for Rajas, and Baden Powell adds that the tree is seldom used 
notwithstanding its fine timber, because it is considered sacred. 

Domestic and Sacred.—The munga silkworms, according to Captain 
Jenkins, are sometimes fed on this tree in Assam. He, however, pro¬ 
bably alludes not to the munga, but to some other closely allied silkworm, j 
a? yet not determined, since the champa-p&ttea-mu tig silk has properties 
that would separate it from th< ordinary munga. The strongly scented 
yellow flowers are worn in the turban h\ males and in the hair by 
females throughout the Panjdb and other parts of the country. Rum- 
phius states that the natives of Malay, Java, and Macassar use the I 
flwers similarly, place them amongst their clothes for the sake of their 
perfume, and employ them largely for decorating their nuptial beds. The 
flowers also form a frequent offering at Hindu shrines, and the tree is 
often planted in the vicinitv of temples. 

Michelia excelsa, Blune : FI. Hr. InJ., /., 43; Wight, III., 14. 

Whitt Magnolia. 

Syn.—M agnolia envclsa, Wall. 

Vern. — Bar a champ, safed champ, Nepal; Sign ;rip, pendrt. Letch a ; 

G'k, Bhutia. 

References. — Gr:T. % //■ , IV., 655 / Gamble, Man. 77 mb., 6 f Indian 
Forester , 94 ; VIII ., 7 . -5 ; A'/., 3/S. 355^ 

Habitat.—A loftv, deciduous tree, found in the Temperate Himdlava 
from Nepdl to Bhutdn, at elevations of 5,000 to 8,000 feet, ana on the 
Khasia Hills. 

Structure of the Wood.—Soft; rap wood small, white; heartwood olive- 
brown, glossy, yellow when fresh cui •. growth rather slow; weight 33 to 
34th per cubic foot. It is very durable and is used for buiMing. chief! v 
for planking, door and window frames, ancl for furniture. It is the princi- ; 
pal wood employed for these purposes in the Darjiling Hills (Gamble), 

16 K , M. 536 



MICHELIA 

excelsa. 


MEDICINE. 


FOOD. 

Fruit. 


530 

Bark. 

TIMBER, 


532 


DOMESTIC 
& SACRED. 
Leaves. 

533 

Flowers. 

534 


535 


TIMBER. 

536 











WHlSTffy 



Dictionary of the Economic 


Sl 


OIL. 

538 


MEDICINE. 

Bark. 


539 


TIMBER. 

540 

541 


TIMBER. 

542 


543 


544 


The Yellow Champac. 


Michelia nilagirica, Zenk.; FI. Br. Ind., I, 44 ; Wight , Ic. f t . 938. 

Var. a Wightii,—M. ovalifolia, Wight. 

Var. /3 Walkeri,—M. Walkeri and M. glauca, Wight. 

Vern.— Pila champa , Hind. ; Shempangan, senipagum, shemhugha , Tam.; 
Walsappu, sapu, Sing. 

References.— Beddomc, FI. Sylv ., t. 62; Dymock , Warden, and Hooper , 
Pharmacog. Ind., /., 43; Driiry, U. PI., 292; Balfour , Cyclop ., •//., 
942; Gazetteer, Mysore and Coorg, /., 57 ; /«d. Forester, II, 22; X, 35, 
552; Madras Man. Adm., II., 110. 

Habitat.—A tall tree, or shrub at high elevations, found in the higher 
forests of the Western Ghats and Ceylon at altitudes of 5,000 to 6,000 feet. 

Oil. — The reputed oil of this tree (Pharm. Jour., Oct. 22, 1887, 334 ) 
was in reality distilled from the bark of Cinnamomum Wightii (Phar in¬ 
cog. Ind.), 

Medicine.—Attention has recently been drawn to the febrifuge properties 
of the bark. It is said to have been made into decoctions and infusions 
and used as a febrifuge, but there is no evidence of this property being 
known to the Natives of India. An examination of the bark made in 
Europe yielded the following results :—“ The powdered bark gave 10 6 per 
cent of moisture, and left 9*7 per cent. ash. It contained a volatile and a 
fixed oil, acrid resins, tannin giving a greenish black colour with ferric 
salts, sugar, a bitter principle, mucilage, starch, calcium oxalate, &c. 
Search was made for alkaloids and mannite but with negative results. A 
decoction did not give the usual blue colour with iodine until a consider¬ 
able quantity of the reagent had been added, a reaction peculiar to cin¬ 
namon and cassia barks” {Pharm. Ind.). 

Structure of the Wood.—“Strong, close, and fine-grained, but very hy- 
grometrical ; it is used for building purposes, beams, and rafters ” 
( Beddome ). 

M oblonga, Wall; FI. Br. Ind., I., 43, 

Syn. —M. lactra. Wall. 

Vern.— Sappa , phulsappa, Ass. 

Reference.— Gamble , Man. Timb., 7. 

Habitat. —A tree of the Khasia Hills and Assam. 

Structure of the Wood.—Sapwood white, heartwood dark grey, soft; 
weight 4-otb per cubic foot. It is used in Assam for canoes and rough 
furniture {Gamble). 

MICROMERIA, Berth.; Gen. PI, If 1188 . 

A genus of herbs or undershrubs, which belongs to the Natural Order 
Labiate, and comprises about sixty species, of which three are natives of 
India. Of thest M. biflora, B nth (FI. Br. Ind., IV., 650), is described 
by Stewart as having a weak odour of thyme ; while M. capitellata, Benth , 
(FI Br Ind IV., 649), a small plant inhabiting the Nilghiris and the West¬ 
ern Ghdts, Parisnath, and the Western Himalaya, has the aromatic and 
carminative properties of Mentha piperita. 

Mildew, set. Fungi and Fungoid Pests, Vol. III., 455. 

MILIUSA, Lesch.; Gen. PL, /., 28, 938. 

A genus ot u^es orbhribs which comprises seven special, all lnd?un. In addi¬ 
tion to the species described below, it may be remarked that M. Roxburghiana, 
/■ I f. . t f. (Sungdo:, L'.i cha ; Tur.bi, Svlhet;, M. sclerocarprt, Kura; and 
M. macrocarpa, Hook f. & T are small timber trees with hard, rather heavy 


wood. 
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Milk Plants. 


(J. Murray.) 


MILLETS, 


Miliusa velutina, H.f. &r 7 .FI. Br. Lid., I., 87 s Anonaceas. 

% n - Uv’ARIA VELUTINA, Dural ; U. V1LLOSA, Roxb., GUATTERIA VELU- 
TINA, A. DC. 


545 


^ 6 r> n ^f^'S^hKidaf-rukhikari, Hind.; Lakhari, KoL.; Ome, SANTAL ; 
m xt ’ kajrauta, kharrei, Oudh ; Gidar-nikh , j gwiya, god sal, dom- 
sal, N.-W. P.; Kdri, C. P. ; Pcddachilka duduga, nalla dadugd, Tul. ; 
Thabutgyi, Burm. 

References.—/?^., FI. /„</., Ed. C.B.C. , 456; Brandis , For. F/., 6; 
Kura, For. FI. Burnt., /., 47 • Beddome , F/. Sylvt., 3 7; Gamble. Man. 
Timb., q ; Elliot, FI. Andh., 124; Campbell, Ec. Prod., Chutia Nagpur , 
92J5; Gazetteers /V.-JP. P , /g., /**«; Burma, I., 127 ; Ind, 
borester , ///., 200 ; iAh, 4J7/ A”., ^25. 

Habitat.— A large deciduous ti e, met with in Garhwal, Behar, Malwa, 
Orissa, Malabar, and Pegu. 

Food.—Mowers in March and April, produces berries in June and 
July, they are very much like black cherries, and according to Campbell 
are used as food in Chutia Nagpur. 

Structure of the Wood. — Heart and sap-wood not distinct, sulphur- 
yellow when fresh, light brown when old ; moderately hard ; weight from 40 
to 50ft per cubic foot. It is easily worked and durable, but liable to ! 
warp, and is used for small beams, cart-poles, yokes, agricultural imple¬ 
ments, spear-shafts and bars [Brandis). 
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Milk Plants, see Calatropis, Vol. II., 33 ; also Euphorbia, Vol. Ill , 294 ; 
and the members of the Asclepiadete. Apocynacf.-e, Euphorbiace/e, 
and Urticace^e generally. For further information, see India-rubber, 
Vol # IV., 337-382. 

MILLETS. 


In those localities of India, in which rice is not cultivated as the staple 
food, the millets are exceedingly important. This is markedly the case in 
wheat-producing districts, a fact which shows conclusively that the bulk of 
Indian wheat is grown essentially for foreign trade. With the exception of 
Burma, rice may almost be said to be grown forborne consumption; but 
where it cannot be cultivated, tlie millets invariably take its place, as the 
staple food-crop of the mass of the people. The total area of land under 
millets in 1888-89 has been estimated as 35,154,468 acres, of which Bombay 
had 15 million, Madras 1 ij million, the North-West Provinces 1$ million, 
the Panjab nearly 5 million, and Berar a little over 2 million acres. In 
Bengal millets are scarcely cultivated, excepting to a small extent by the 
hill tribes. The exports of millets to foreign countries during the past two 
years were in quantity and value as follows; — 

Cwt. R 


1887-88 
188S-89 


640,705 
6i 1,960 


18,47,620 

1 9,^4,22o 


The following are the more important millets arranged alphabetically, 
for further information regarding which the reader is refened to the article 
on each in its respective position in this work. 


Eleusine Coracana, Gcertn.; Gramine.e. RagF or Marua Millet 

A procumbent grass, most probably a native of India, and widely 
cultivated during the rainy season, but chiefly in South amt West India 
It has been grown in Egypt during modern times, >: mentioned by Sanskrit 
authors under the name of Rdjika, but apparently was not known to the 
Arabs, Greeks, or Romans. This is looked upon as the staple grain of 
Mysoi .. A fermented liquor is made from it, also a kind of beer. Ragi 
m 18S9 sold in Madras at from 28*42 to 31*36 seers per rupee. 
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MILLETS. 


List of important Millets. 


Panicum frumentaceum, Roxb.; Shamula or Saw an. 

This is the most rapid growing of all the millets, affording through its 
early ripening, a cheap grain which comes into market before the main 
autumn food-crop is harvested. It is subject to the danger of destruction 
through excessive rain and blight. T. he grain is wholesome and nourishing, 
and is a favourite food with the poorer class. 


P. miliaceum, Linn.: Chena or the Common Millet. 

This is viewed as a native of Egypt and of Arabia, and was 
evident!v introduced at a verv early date into India. In Europe, Egypt, 
and Asia its cultivation is pre-historic. In point of value as a food-stuff, it 
is supposed to be inferior to Setaria italica, Bcawo ., and fetches accord¬ 
ingly a much lower price. It also grows very much more slowly than 
that species, but has one advantage of great importance to the poorer lull 
tribes, «*5., it may be successfully cultivated on indifferent soils up to an 
altitude of 10,000 feet. The straw is of no use as a fodder, and is accord¬ 
ingly thrown away. 

Paspalum scrobiculatum, Linn.; Koda or Khodon Millet. 

A native of India luxuriating in light, dry, loose soils, cultivated in the 
rainy season. It is far more extensively grown than any of the other 
minor millets, owing to the readiness with which it may be cultivated. It 
is a common and cheap grain, and an important article of food with the 
poorer classes, particularly those who inhabit the mountains and the more 
barren parts of the country; but it is considered unwholesome, as it tends 
to produce diarrhoea. It is said to have an intoxicating effect. The straw 
is given as fodder to cattle. 

Pennisetum typhoideum, Rich.; The Spiked Millet or Bajra. 

A native of tropical Asia, Nubia, and Egypt. Cultivated to a large 
extent in Northern and Southern India, especially on the Coromandel 
Coast and in the North-West Provinces during the rainy season. The 
I grain is used chiefly by the lower classes of natives, and is eaten in the 
cold season. It is considered h< ting, but more nutritious than rice. Baj- 
! rain 1889 sold in the North-West Provinces at from 1573 to 19.7 seers 
per rupee. The fodder is much used. 

Setaria italica, Bcauv.; Oerm.sn or Italian Millet, the Kangnj op 
the North-West Provinces. 


This is supposed to be a native of China, Japan, and the Indian Archi¬ 
pelago. It is, however, extensively cultivated in India, both on the plains 
and on the hills ascending to 6,000 feet above the level of the sea. Two 
I crops may be taken off the same field a year, but this millet is chiefly 
grown as a subsidiary crop; there are two varieties. The grain is much 
approved as an article of food. The flour is made into pastry and is 
valued as food for invalids. The Brahmins specially esteem it. The 
grair is in demand as a food for cage-birds. The straw is not much 
valued. 


I Sorghum vulgare. Pet's.; The Great Millet or Guinea Corn; Juar 
CHOLUM, Hind. 

This is perhaps the most important of the millets, and with bajra is 
regularly export’ d. According to some authors, this plant is indigenous 
to India and China. It is cultivated in* Lower Egypt at. the present day 
under the name doitrra , and an analogous form is wild in equatorial 
Africa. DeCandolle inclines to the view that it is more probably a native 
i of Africa than of Asia. 

! Juar in 1889 sold in the Panjdb at 23*46 to 29*65 seers per rupee. 
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Millettia ; The Indian Cork Tree. ( J -. Murray.) 


-A 

MILLSTONES. 


MILLETTIA, W. hr A./ Gen. PL, /., 

A genus of trees or large climbing shrubs which belongs to the Natural 
Order LEGUMiNos./E,and comprises some forty to fifty species, which are dis¬ 
persed through the tropics of the Old World. Of these, about 24 arc natives 
of India. Few are of much economic value. M. penduia, Benth ( 1*1.Br . 
hid., II., 705)— Thtnu'in, Burm.— found in the savannah, and dry lower hili 
forests of Burma up to 2,000 feet, has a very hard heavy wood, beautifully 
streaked and of a dark colour. It is used for cross pieces of harrows, but is 
worthy of attention owingto its beautiful grain and colour. M. atropurpujrea, 
Bcnth. ( FI. Br. hid., II., / 08)—Danytunic, Burm.— and M. leiogyna, 
Karst (FI. Br. hid., II., io<j), natives of the forests of Martaban, Terms e- 
rim, Malacca, and Penang, are said by Kitrz to yield red resins, of which 
no economic information is available. M. auriculata. Baker (H. Br. Ind., 
//., 108) — Hehel , Santali ; Hel, Kol.; Gurar, Kharvvar ; Mandh, Oudh ; 
Gonjha,ganj % Kumaon ; Gurur, Gonpi ; Mnrari , Kurku ; Gor.jo, Nepal ; 
Briirik , Lepcha — is a very common large climber of the Sub-Himaiayan 
tract, from the Sutlej to Bhutan, ascending to 3,500 feet. Its roots are : 
applied to sores on cattle to kill vermin ; and are also used to poison fish 
(Campbell, Ec. Prod., Chutia Nagpur, 7566). Dr. Watt found a species 
of Millettia used in Manipur as a fermenting agent. See Malt Liquors, 
p. 13 ^ 


MILLINGTONIA, Linn.; Gen. PI., II, 1040 . 

Millingtonia hortensis, Lhm.f ., FI. Br. Ind., IV., jyy ; Bignonia- 
The Indian Cork Tree. [cEiE. 

Syn.—H ignonia suberosa, Roxb. 

Vern. Mini-chainbcli , a.Gis-nim, Hind.; Mnch~mn< //, I'riyA; Nimi - 
ciiambeli , ahas-nim, Bomb.; Bcratu mara , Kan.; Kdt malli, Tam.: 
Ayhayet, Burm. 

References. Rexb ., FI. lad., Fd. C. B. C., 49$$ Brandis, For. 

hxirz, For. FI Bunn.. JJ., j 3S ; Beddovie, FI. Sv/v., t. 240 : Gamble, 
Mart. limb., 274 ; Bala. & Gibs., Borr.h. FI. Si.pl., S 5 ; Lisboa, PI. 
Bomb., 104; Gazetteers: — N.-W.-P ., I., 82 ; IV., Ixxiv. ; Burma, /.. f Jp ; 
Bombay V., 27; Ind. Forester, XII., i3 <); XIII., 330: XIV., I4Z; 
Gnbblc, Man. of Cuddapah , 71 ; Settlement Kept., N.-W.-P., Shahjehm:- 
pur, IX. 

Habitat.—A large tree, cultivated in avenues and gardens in most 
parts of India ; indigenous in Burma and the Malay Archipelago, perhaps 
also wild in Central India, on the Upper Godnvery. Kurz says it is 
rather rare in the tropical forests from Martaban down to Tenasserim. 

Structure of the Wood.—Soft, yellowish white, weight 42B per cubic 
foot, takes a fine polish, and is adapted for furniture and ornamental work. 
Domestic.—Prom the bark an inferior kind of cork is made. 

MILLSTONES. 


“ The usual conception of a millstone is that it should bo a hard, tough, 
coarse, siliclou? sandstone or grit, and these characters have become perpetuat¬ 
ed in the term millstone grit, which has been con tot 1 ed upon a group of rocks 
underlying tin- re.:! measures. In the absence of sandstones or grits many 1 

othei locks, such as quartzites, gneiss, granite, and trachyte, arc used.'and this 
is partiLularly thc case in India owing to the cost of carriage of the best stone* f 
to distant points. As a general rule, within the rocky tracts of India, the 
natives, 11 they hapnen to belong to these sections of the population who ioe 
ground meal, have sh wn considerable intelligence in selecting tho material b*st 
suited tor the purpose, and Hide quarries which have been worked from time 
immemorial, are generally tp be f< and in such regions. Whereb toutfh 

rocks are n. t to be found, softer ones are 11 ed, with the natural result that the 
meal os flour contains a gieater 01 Lss amount of grit and dust ” (Bail). 
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Millstones, Ball in Man . Geology of India , III., jjp. 

References.— Baden Powell, Pb. Prod., 58; Settlement Rept., Hazara 
Diet., JOS; Bombay Gazetteer, V., 22. 

Occurrence. —Information regarding the actual sources of millstones, in 
the various districts of India, is very incomplete. Ball writes, “Exclud¬ 
ing the inferior qualities of millstones made from gneiss, granite, &c., the 
oldest rock which is used for this purpose is a kind of arkose or grit, which 
occurs in the older transition rocks. The Vindhyan series affords a variety 
of materials of different degrees of density and texture. Among the Gond- 
wSna rocks the Barakar grits are perhaps the most largely employed, and 
in many of the coal fields they are quarried rudely at the surface for this 
purpose.” A quarry has been worked for many years at Jutkuttia, in the 
Karakpur hills, Behar, in a bed of coarse arkose which presents some resem¬ 
blance to the true millstone grits, but the origin of its component minerals 
from crystalline rocks is more directly and prominently apparent. 

In Bombay, thick-bedded sandstones of the Kaladgi series, seen at 
Gudur, Parvate, Guldegudd, and elsewhere, have been recommended 
by Mr. Foote as likely to be well suited for the manufacture of large 
millstones. Mr. Wynne alludes to several rocks in Cutch which furnish 
tough millstones. These are silicious grits, which occur both in the 
jurassic and sub-nummulitic groups, and a very similar rock of nearly 
black colour is found in the tertiary beds at Karimori hill; they are also 
obtained near Chunduya, west of Anjar. 

Trade.— Factories at the presidency towns, as a rule, import the mill¬ 
stones they require from Europe. Ball, commenting on this, writes, “ It 
will be long before India will produce anything equal to the burrstones 
which have, to a great extent, superseded the ordinary millstones.” It 
is somewhat interesting to remark, however, that millstones of superior 
1 quality were exhibited at the Colonial and Indian Exhibition (in the Indian 
Economic Section) and that these attracted considerable attention. 


MIMOSA, Linn. ; Gen. Pi., /., 59?. 

< , • r, , t Vol. VI., Pt. I. 

Mimosa dulcis, Roxb. ; see Pithecolobiura dulce, Be nth. ; Leguminos/e ; 

M. pudica, Linn.; FI. Br. hid., II., 291. 

The Sensitive Plant. 


Vem. — Lajdlu, lajjdvaii , Hind.; Ldjak, Beng. ; Ldfwdnti, Kumaon; 
Ldjwanti, Pb. ; Zhnnd, Pusu ri ; Ldjalu, Id}.:, M.\k. ; Ldjalu, risdmani , 
Guz.; Total-vadi , Tam.: Pedda nidra kanti, atta patti, Tel.; Mudu- 
gudavare, Kan. ; Hte-ka-yu >:<*, takayung, Burm.; Vdrdhakrdntd , 
lajjdlu , Sans. 

References.— Roxb., FI. lad., Ed. C.B.C. , 423 ; Elliot, Flora Andh187, 
14Q; Aitislie, Mat. Ind., II., 43 z , U, C. Dutt , Mat. Med. Hind.. 3t>7, 
322; Dymock, Mat. Med. \V. Ind.. 2nd Ed., 275; Pharmacographia 
Indie a, I.,$38; Cato!. Barodn Darbar, Col. Ind. Ex., No. i3o; Baden 
Powell, Pb. Pr., 345 : Atkinzon, Him. Drst., 309 ; Gazetteers :— Mysore and 
Coorg, /., 59; Bombay, XV., 433 • Peshawar, 26 ; ind. Forester,'X35. 

Habitat.—A small shrub, naturalised over the greater part of Tropical 
and Sub-tropical In«lia, probably introduced from Tropical America. In 
some parts of the lower provinces it occurs in such abundance, along road¬ 
sides, r.s to constitute the chief if not sole vegetation, and gives to such 
tracts a singular appearance as the traveller leaves behind nim a field of 
drooping leaves. 

Medicine.—Ainslie informs us that “a decoction of the root is consi¬ 
dered on the Malabar Coast to be useful in gravellish complaints. The 
Vytians of the Coromandel side of India prescribe the leaves and root in 
cases of piles and fistula.* the first are given in powder, in a little milk cf 
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The Sensitive Plant. 


(J Murray.) 



MIMUSOPS 

Elengi. 


the quantity of two pagodas weight or more, during the day. ’ Baden 
Powell describes the same uses of the plant in the Paniab. Dymock 
states that by Muhammadan writers it is considered resolvent, alterative, 
■and useful in diseases arising from corrupted blood and bile. The juice is 
also applied externally-to fistulous sores. It is gathered at special times, 
and its administration is accompanied by a certain ceremony. ‘J In the 
first week, all bilious diseases and fevers are cured ; in the second, piles, 
jaundice, 6c c., and in the third leprosy, scabs, and pox. In the Konkan the 
leaves are rubbed into a paste and applied to hydrocele; and their juice 
with an equal quantity of horse’s urine is made into an anjan , used to re¬ 
move films of the conjunctiva ” (cornea?) “by setting up an artificial 
inflammation.” The root is used as a charm for certain forms of cough, 
being tied round the neck (Mat. Med. \V. Ind.). Surgeon-Major Cal- 
throp, Morar, writes that the juice of the leaves is used to impregnate 
cotton wool for a dressing in any form of sinus. 

Chemical Composition. — T he authors of the PharmacograPhia 
In die a write, “ The tapering thin roots of M. pudica contain io per cent, 
of tannin of such a nature as to form a good black ink with salts of iron. 
The ash of the root amounts to 5*5 per cent.” 

Mimosa rubicaulis, Linn.; FI. Br . 2 nd 11 ., 291. 

Syn.—M. mutabilis, Roxb ,*M. octandra, Roxb.; M. ROTTLERi,S>n?ng. 

Vern.— Skiah-kanta , Hind.; Skiah-kanta, kuchi-kanta, Beng.; 

janum, S.ANTAL ; Agla, kinglt, kiugrei, N.-W. P.; Rid, riaid, didriitr , 
arlu, alla y kikkri % fruit=cta; khddir, Pb. ; Alii, Raj.; Hujiru. SlND; Bida , 
chandra, undra, ventra, Tel. 

References.— Roxb. t FI. Ind.. Ed. C.B.C.y 423; Dais. &’Gibs., Bomb. Fl.y 
Ss ; Stewart, Pb. PL, 7 2 • Elliot, Flora Andh., 28, 186, lyi ; Campbell, 
Ec. Prod., Chutta Naicpur, 8^51; Murray PI. and Drugs, Stud. l 36 ; 
Baden Powell, Pb. Pr„ 585 ; Atkinson . Him. Dist.,309 , 74 * ; Gazetteers 
Mysore and Coorg, I., 59; N.-W. P., I.,So; IV., Ixxi : Rawal Pihdi , 
75 / Agri.-Hort. Soc. Ind. Jour. (Old Series), IX., 420 ; XIII., S °9 ! Jnd. 
Fore t .. IV., 227 ; VIII., 101, 110,417; IX., i 3 , 451 ; XII., App. J2. 

Habitat. — A large, straggling, prickly shrub, which is found throughout 
the greater part of India, and ascenis to 5,000 feet in the Western 
Himalaya; distributed to Afghdnistdn. 

Medicine.—Stewart states that in Chamba the bruised leaves are 
applied to burns, and that the fruit also is medicinal. Atkinson attri¬ 
butes to the sebds the same properties as those of M. pudica, and states 
that the leaves are prescribed in the form of an infusion for piles. Camp¬ 
bell writes that in Chutia Nagpur “ thk powdered root is given when, 
from weakness, the patient vomits his food ; the fruit and leaves are pIso 
used mcdicinally. ,, 

Structure of the Wood.—Sapwood yellowish-white; heartvvood red, 
hard; weight 41 to 52ib ; used for making gun-powder charcoal. 

Domestic, &c..—It is a valuable hedge plant. 

M. scandens, Linn., see Entada scandens, Bth. ; Vol. III., 245. 
MIMUSOPS, Linn.; Gen. PL, 11 ., 661 . 

A $*«nus of trees which comprises some 30 speck , natives of the tropics of 
both hemispheres. Of these (our or five are natives of India. 

[/JtVd ; S A POT ACE IE. 

Mimusops Elengi, Linn.; FI, Br. Turf., Til., 548 ; Wight, Ic., t. 

Vein .— Mulsiri, etntilsr;, bakui mulsari, mautsaran, Hind.; Baku!- 
b;..al,boh Bbnu. ; Paulo, bn id. Uriva ; Maulsari, N.-W. l\ ; Maid 
sin. ntaulsari, P'^ ; G?i>!lsart, bhdlsart, C. P.; Bor salt, Bomb. ; Ovnlli, 
a forvli, vavoli,bahHia, Mar.; Bnlsari, borasalli, Guz. 5 Birsoli, Meywar ; 
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Mogadam, magila-maram, Tam. j Pogada, pogada-minu, TEC.; Bokal- 
iff n h u « a ‘ '> kanja, pogada, Kan. , Elcff Macay. ; Khayakha-ya, 
gung, u r m . ; Muncmal , Sing.; Balcul, vakula. Sans. 

Re jn en «rf,',^f 0 '^'’ F {:/' ul -’ Ed - C.B.C., .vs I Voigt, Hort. Sub. Cal., 
% ’SvlV d t M F °rn fil l 29 \i K, ‘%’ F ? r ' FL Burm -’ '-’J; Beddome, 
l 'O y Sti-’.Lf f>h G pr l X M u’ 1 -V5/ d* Gibs., Bomb. FL, 

sjr w.miiol: PL ^ f'Jo*: 

r J T °tDuL hy ilfat D % Ca d S ?S : l TOOde Vi s ' her &' S "PP- Pharnt. Ivd!, 

Barada Durbar, Col Ind.Exhib.; Bird-mood, Bo,nb.\ Prod. Mq 2S6 

fvoi x p xT ll Bo P l P Ga'A 8s f D T y - u - PL , ”‘ l - *>*' Ab 7 ‘boZ: 

PtV tu'l 1 Gar.). 01, 1O4, ?2j, 3t)2; F.con. Prod. N.-W. Prov., 

(P \y B-'ItpZ’ \ S/l ,c C o-, mu - Fruiis) J 7 £>- Gumsand RuinousProJ. 

r v - "‘pp 15,27; Gums and ftesins, 20; McCann. Dyes and 

India Thill i 6S ’c ’ 6S; Selections, RecJZbZ 

Mnl t;:- , D °P L \\ 93 / Statistics Dinajpur, 1 52 ; Moore, 

Man Tncnuiopoly, 79; Gnbbl*, Man., Cuddapah, ^2,-Settle mint Rept, 
xric P -’S’fGchanpore, IX , Gazetteers : -Bombay, V., 2S5 : VII. 42 ■ 

par //■ N-W 23 t XV r" iV. X Z U r 23 - X X 1IL -dnjk, HoMar- 
, Coore■ I fi •> • if ft 1 ?' { -j? l xxi n ; Burma, /., l3i ; Mysore and 

Ind - 

in t^D^r„ A JrK7r 0 “ns^rs: frcquenl,y cultivated in India * wi,d 

fnrr,? U .‘^ , ~ l1 rf lds J, he Po e a J a S um of Madras {Birdwood). No in- 
of this gum S bta,nab e re g ar ding the chemical composition or properties 

.. an f. Tans.—The bark is used in certain districts of Bengal, 
either by it- elf or 1 n combination with that of Terminatia tomentosa (ashna), 
for dyeing shades of brown {McCann). Samples sent to Mr. VVardle 
were reported on as follows “ This bark is scarcely, in the slightest de¬ 
gree, astringent ; it only contains the small amount of Wvnish-red colour- 
lrigmattei usual with the majority of barks I have examined.” With 
rrt i R g t ej-oy colour was obtained, and with silk various shades of 
reddish-drab, drab, and fawn. The bark is also employed as a tan in 
various parts of the country. Examined by Professor Hummel'of Leeds 
1 was found to contain 4 per conn of Tannic acid, and to yield a pale red¬ 
dish, slightly turbid decoction. Its money value compared with Divi-divi 
f ' 2 / ,P er cyd-. wa s 1*. id. perewt.; with Valonia cups at 16s. per cwt., 
2s. 2}i/.; with Ground Myrabolans at 7 s. 6d. per cwt., u. 13?,^. ; and with 
Ground Sumach at 13,. 3 d. per cwt., 2 r. 3 U. The tanning material is 
therefore, of very little commercial value. 

Oil.—-I he rLowERS contain a volatile oil from which a sweet-scented 
water is distil ed. From the seeds a fixed oil is obtained bv expression 
which is used for culinary purposes, for burning and for medicine. Acl 
cording to Beddome, it is also employed by painters. 

Medicine. Thi highly ornamental tree has lom? l„ on valued for its 
medicinal properties, and is mentioned by early Sanskrit writers. Thus 
the unripe fruit is recommended bv Chakridatta as astringent and 
a useful masticatory far fixing loose teeth. The same writer states 
! hai . lhe ***** » s regent and that a decoction is useful as a garble 
vaifrTh^ 0 ? P m:J aml tccth {U - C ‘ D “*')• The same uses p?e- 
! ni ' 5 l P * r ^ o{ tlie toumr y- Thus, in the cS/fl- 
A thn y,V° da f )u \ ' ur E - : ' lhlts ;it ^ Colonial-Indian Exhibition, it 

» ; U T'^ f V U,t '■ nstr,n ^ nt -*^d is chewed for fixing loose 

I- ™JL\, L bark f : ';. :i1 ^^oastnngent and is used in discharges from the 
> 1,09 bladder and urethra, as a gargle in relaxation 
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Mimusops Elengi. 


/<y - r x MIMUSOPS 
(j. Murray .) hexandra. 


of the gums, and as a febrifuge. Dymock states that a similar use is 
made of the unripe fruit in the Konkan, and that the fruit and flowers 
along with other astringents are used to prepare a lotion for sores apd 
wounds. He further writes that, according to Mir Muhammad Hussain, 
“ a snuff made from the dried and powdered flowers is used in a disease 
called ahviah , which is common in Bengal. The symptoms of this disease 
arc strong fever, headache and pain in the neck, shoulders, and other parts 
of the body. The powdered flowers induce a copious defluxion from the nose 
and relieve the pain in the head.” W. Coldstream, Esq., C.S., writes that 
the bark is much sought after in the Punjab as a medicine for increasing- 
fertility in women, the trees being frequently killed owing to the extent to 
which the bark is stripped. In Kanara the water distilled from the flowers 
is employed as a stimulant. Taylor mentions that the SEEDS, bruised and 
made into a paste, are used to form suppositories in cases of obstinate 
constipation. 

Special Opinions.— §“ The green fruit is astringent. The bruised 
seeds after removal of kernel are used in constipation of children, but are 
highly irritant ” ( Bolly Chand Sen, Teacher of Medicine). “ The seed, 
reduced to paste and mixed with old ghi, is used as a suppository in 
cases of constipation of children. I have frequently seen it employed in 
this way, and have found hard scybellae passed within 15 minutes after 
the introduction of the suppository into the rectum ** ( Civil Surgeon 
R, MacLeod, M.D ., Gya). “ Decoction of the bark is an excellent astringent 
gargle” ( Civil Surgeon S. M. Shircore, Moor shed abad). “The pulp of 
the ripe fruit is sweetish and astringent and lias been successfully used 
in curing chronic dysentery” (Surgeon-Major B . Gupta, M.B ., Puri). 
“Applied to. relieve headache {Assistant Surgeon S, C, Bhuitacharji, 
Chanda). 

Food.—The tree produces small fragrant flowers in abundance during 
the hot season. They fall in showers and are succeeded by small, oval 
berries, which are yellowish when ripe, and have a small quantity of 
sweetish pulp, sometimes eaten by the poorer natives. Lisboa states that 
the natives in certain parts of Bombay make a preserve from the fruit. 
The oil yielded by the seeds is employed for culinary purposes. 

Structure of the Wood.—Sapwood large, whitish, very hard ; heart- 
wood red ; weight about 60ft per cubic foot (Gamble). Beddome writes, 
“ It is elose and even-grained, pinkish to reddish-brown in colour and takes 
a good polish.” It is used in house-building, for cart shafts and cabinet 
work, and is said to last for fifty years. 

Domestic and Sacred. -The tree is chiefly cultivated for it s ornamental 
appearance, and its fragrant flowers. The latter are valued for making 
garlands, are sometimes used for stuffing pillows, and the attar distilled 
from them is esteemed as a perfume. According to Drury, the tree is 
chiefly grown in Southern India round the mausoleums of Muhammadans. 

Mimusops hexandra, Roxb. • Ft. Br. Ind ., III., 549 • 1 Do/;, 


' 5 % 


Syn.—M. indica, A. DC.; M. Kauri, Wall., not of Linn. 

Vern. — Rskiri. kk Hindu Khirk/a: r ur. Ukv«: ; ChaAttU, Uriya ; 

Rami, GoNDf A'Ww, N. W. l\ ; Rain, khirm, ; R.i fun, fterni , 
rayani, Homo. ; R ij >na. Mar. ; Ranko'kari, >•%xyan, knimi, bairn, Gui:,* 
Falla, kannu palle, Tam. ; Palm, pulle panh, palla panda, Tkl. j Pal/, 
pain. Sir/G. ; Do-gota, And. ; Rdjadani , kshirini, Sans. 

References. — Brandis, . F!.. Beddome, For. Men., 142 ; Gamble, 
Man. Timb., 24O ; Gr ;h. Cat. Ranh. FI., /.;/» ,• Dai-. r. r v G* h •;., /iamb. Ft. 
140, K". d, FI or. And A., /; U. C. Dutt, Mat. Med. Bind, ,814; Dy - 
moik. Mat. Med. U*. Ind., end h\L, ,* S.Ar’un, Bomb. Drugs, .y? ,* 
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Fc Pd. N.-W. P.y t V., 78; Drury U. PI293 ; Lisboa. U. PI. Bomb., 
164 ; Gums and Resinous Prod. (P. W. D. rept.), 15 • Cooke, Gums 
and Gum-re sins, 20 ; Oils and Oilseeds, 60 ; Gazetteers:—Orissa II 
\Bombay, ///., 16, 19S; IV 23; V., 26, 285, 360 • VI * r** 

ble^Man. ’CuMapah, 262! Madras ‘ Man ~ Administration, I., nf Grib- 

Habitat.—A large tree found on the mountains of South India extend¬ 
ing to the sandstone hills of Pachmari, north of the Godavari; also wild 
in Ceylon, and cultivated in North-West India. 

be oiZlT^e SpedeS * Hke the P rccedin 2> y ield s a gum which appears to 
Oil—I he seeds are said to yield an oil, regarding which no informa- 
terate^f ai ab e bey0nd the statement that it is used in Baroda to adul- 

• ^ v dlCl n» e * ^ IS species has much the same properties as the preced- 

W*" 8 “ Th , e EARK which is llsed medicinally is exactly 

EIen ^ 1 * In the Konkan the milky juice made into 
a paste with the eaves of Cassia Fistula and the seeds of Calophyllum 
inophyllum is applied to boils. The juice of a Loranthus whiclf grows 
UP °FonH ^ e r e ls fl extracted b y heat, and given with long pepper in cramp ” 
Food. It flowers in November-December and produces an olive¬ 
shaped, yellow berry, which is eaten. In the Baroda Gazetteer it is 
stated that the dried fruit is eaten by Hindus on fast days when cooked 
food is forbidden and that in the hot weather the poorer classes eat it 
largely mixed with whey. It is, however, powerfully astringent and cannot 
be eaten with impunity by those unaccustomed to its use. Lisboa states 
that it is said to be the chief article of fu.-d of the poorer classes in Gujarat 
during the hot weather months. In other parts of the country it appears 
to be chiefly eaten during times of scarcity. 1 * 

Structure of the Wood.—Heartwood red, very hard, tough, close and 
even-grained ; weight, 60 to 72B) per cubic foot. Used for suglr-mill beams 
oil-presses,house-posts, &c., and recommended by Brandis as an excellent 
wood for turning. 

Mimusops Kauki, Linn.; FI. Br. Ind., 111,, 549 . 

The Obtuse Leaved Mimusops; Poma or Fructa d’Adao 
Pori, at Goa . * 

Syn.—M. balota, Blume; M. dissecta, Br.; M. Hookeri, A. DC • M 
Brownjana, Benth. * f 

Vtm.—~J(hirni, Hind.; Khirni, root ^khirni lodii, Pb. ; Khirni, Bomd. • 
Kauh, Mar.; Bun sau, Malay. M *' 

Hefereuces.— Roxb.. FI Ind., Ed. C.B.C., 31S; Voigt, Hort. Sub. Cal 
Ui; Brandts, For. FI., 293; Date. & Gibs., Bomb. FI., Supp!., to • 
Stewart, Pb. PI., i 36 ; Mason. Burma and Its Peoble, 463; S. Ariuv 
Bomb Drujrs, 204; Murray, PI. ami Drugs, Sind, 140: Baden Powell 

Birlw’d 6 ^ V v ' 2g3, ‘ Lisbnn > V - El-Bomb; 92,164} 

Btrdwood, bomb. Pr„ ,67 ; Gazetteers:—N. U'.-P„ Ui.. 33 fPanuih 

Child/"lit. ' [’■/ G V l 'm ' U . 5 ?dement Reports -Central Provs., 
C/ranrfflr, App. \ }.; / anjab. Gujrat f3S 

met in Huima at Amherst, also in the Malay 
r'eninsiila, and tropical Australia; occasionally cultivated as far west as 
Hoshiarpur, Multdn, Lahore, and Guiranwdla. 

Gum.—A viscid gun-.my juice exudes on incision from the bark which 
may probably be converted into an inferior kind of Guttapercha (Lisboa), 
n 7 A T en i 2 . n ' :l !n connection with this statement that M. Manilkara, 
v—Achras Sapota , Linn., Vol. I., 80), a tree cultivated in Bengal for 
1 s fruit, also yields a substance resembling Guttapercha, which is known 
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The Andaman Bullet-wood. (f- Murray.) 


MIRA 
Tnlana. 


in Mexico as chicle-gum. Several other American species of the genus 
yield similar gums, of which M. globosa may more particularly be men¬ 
tioned as yielding Gum Balata. 

Oil. - An oil is said to be expressed in Burma from the seed. 

Medicine.— The powdered seeds are used as an application for ophthal¬ 
mia, and are also employed internally as a tonic and febrifuge. They are 
considered hot and moist, and are prescribed in leprosy, .thirst, deli¬ 
rium, and disorders of many of the secretions. In the Panjab they are 
also considered anthelmintic. The root and bark are believed to be 
astringent, and are given in infantile diarrhoea after being ground with 
water and mixed with honey. The leaves, boiled in gingelly oil, and added 
to the pulverised bark, are considered a good remedy in Beriberi ( Knccae). 
The milk of the tree is said by Dr. Emerson to be employed in inflammation 
of the ear, and in conjunctivitis. The leaves ground and mixed with trw 
root of curcuma and ginger arc used as a cataplasm for tumours. ? 

Food.— The fruit, known in Goa as pome or fructa d Adao (Adam s 
apple or fruit), resembles an Ahmedabad bhor (Zyzyphus jujuba), is slightly 
acid, and is eaten \Lisboa). Mason states that the dried fruit is imported 
by the Chinese in Burma from Singapore. Drury states that the acid and 
esculent fruit is said to increase the appetite. 


Mimusops littoralis, Kurz; FI. Br. Ind., III., 349. 

Andaman Bullet Wood. 

Syn.—M. indica, Kura, not of A. DC. 

Vern.— Kappali, Burm. j Dogola , And. 

References.— Kurs, For. FI. Burm., IT., J 23 ; And. Report, 42; Jozy. As. 

Soc ., 1S71 , Ft. II ., 70 ; Brandis, For. FI., 292 ; Gamble, Man. Timb -96. 

Habitat.—A large evergreen tree, met with in the coast forests of the 
Andaman Islands and in Upper Tenasserim. In the former locality it 
forms nearly pure forests on the level lands behind the beach, and in 
the mangrove swamps. 

Dye. —Major Ford states that the bark is used in the Andamans <.o 
produce a red dye. 

Structure of the Wood.—Sapwood light-coloured, heartwood smooth, 
reddish or pinkish-brown, close-grained, durable, very hard, and heavy, 
handsome, but apt to split. Average weight, according to Brandis, 67*oib, 
value of P. between 748 and 1091, average 895. It is used in the Anda¬ 
mans for bridges and house-posts, and has been tried for sleepers. 

MIRABILIS, Linn . / Gen. PL, IIL, 3. 

Mirabilis Jalapa, Linn. t ‘ DC. Prodr., XIII., pi II., 427 ; 

[ Nyctagine.® 

Marvel of Peru ; sometimes called the “ Four o'clock plant" 
from its flowers opening in the afternoon. 

Vern.— Gulabbxs. gulc-aubbus, gula-bdsh, Hind.; Kris h no-idle, guU-bus, 
Bknc;.; Gul-b.insa , N.-XV. P.; Guhbb.'s. abasi , Pn. ; Abhasie, SlNO ; 
Gulbkaii, gul‘oboa$ t Bomb.; Gn.ld~b.ish, Dec.; Pattardshu, Tam.; 
Bhadrdkskt, chandra-mu!li, cha?idra-k<inta , Tel.j Chcrndra-mallige, 
gulamaji, sanja-mallige, Kan.; Anti-montdram, anti-malar 1 , Malay.; 
Migu-bin, myce-gu, Burm. ; Sinarika-gahd, Si no.; Krisnnkeli, Sans.; 
7ahr-ul-ajl, Arab. ; guli aabbas, Pers. 

References.— Gamble, Man. Timb., J03 • Elliot, Flora Andh., 3 ;« 
Mason. Burm 1 and Its People, 43d, 781 ; Rumphius Arnb., V., 233, i. 
89; Khcede, Port. Mai., A'., t. 7$; Pharm. Ind., 184; Aim lie, Mat. 
lei,, II., 284 i Mood ten Sheriff, Snip. Pharm. Ind., / 75 . U. C.Dutt. 
Mat. Med. Mind., 3 *$; Dyuwck, Mat. Med. W. Ind., 2nd Ed., 6^7 f > 
Fleming, Med. PI. and Drugs, as in As. Res., Vol. XI., 172; S. Arjun: 
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The Marvel of Peru. 


Bomb . Drugs, 2 05; Med. Top . Ajm ., 150 ; Baden Powell, Pb. Pr., 36 g ; 
Atkinson , // 7 m. Dist., 3 16,741; Lisboa, U. PI. Bomb., 20 j, 3 go; Bird- 
wood, Bomb. Pr., 63 ; Smith , Die., 269; Gazetteers:—Mysore & 
Coorg, I., 65 ; Bombay, XV., 441 ; N.-W. P., I., 84; IV., Ixxvii. ; Indian 
Forester, III., 23 ;; X., 35 ; Settlement Rept., C. P., Chanda, Apj>. VI. 

Habitat.—Cultivated or spontaneous over the greater part of India, being 
equally plentiful in the hotter valleys of the North-West Himalaya (from 
the plains up to 7,000 feet in altitude) and in the far east in Bengal, Mani¬ 
pur, and Burma. 1 he flowers are yellow, purple or magenta, and in culti¬ 
vation variegated or double. The stems of the yellow-flowered forms are 
yellowish, of the others red. The plant is often so prevalent near village 
sites as to exclude all other vegetation. 

Medicine.—The tuberous root of the Marvel of Peru was once supposed 
to be the jalap of the shops, but that has long since been known to be 
produced by an Ipomcea ( Conf . with Vol. IV., 488). It is believed by 
native practitioners to be gently aperient, but when subjected to clinical 
trials by Shoolbred &. Hunter, and later by O’Shaughnecsy, its purga¬ 
tive powers were found to be feeble, uncertain, and unworthy of attention. 
The bruised leaves form a favourite application amongst the natives for 
abscesses and boils, to hasten the suppurative process. Waring states 
that on one occasion he saw a greatly increased amount of pain and inflam¬ 
mation follow the use of this application, in the case of a lady who had 
been induced to apply it to a boil by her native attendant ( Pluirm . Ind.). 
Dymock notices the same use of the leaves, which was, indeed, first 
described by Rumphius. The former author also states that in the 
Konkan the dried root* powdered and fried in ght with spices, is given 
with milk as a paushtik, or strengthening medicine, and rubbed with water 
is applied as a le.p in contusions. 

Special Opinions.— §“ The leaves are used as a stimulant poultice for 
boils and abscesses” (Assistant Surgeon Nchal Singh, Sahdrunbur). 
“ Four o’clock leaf is used as a poultice to boils, also mixed with oil 
as a stimulant to ulcers” (Surgeon-Major L. Beech, Coconada). “The 
heated leaves I have frequently u-ed instead of poultices to promote 
suppuration” (Honorary Surgeon E. A. Morris, Tranquebar). 

Food. —The leaves arc said to be largely used as a vegetable at Ooson 
in the Salem District. 

Domestic. — Rumphius informs us that the Spanish ladies in Ternate, 
employed the powdered root mixed with rice flour and sandal wood oil as 
a cosmetic. The powdered seeds are still used for the same purpose in 
Japan. 

Mochras, sec Bombax malabaricura, DC Vol. I., 487. 

MODECCA, Lam.; Gen . PI., /,, <?/j. 

A genus of twining herbs or undershrubs, which belongs to the Natural 
Order Pass if lore/e, and comprises comparatively few species, natives of 
the tropics ol the Old World. Of the six Indian species,only one is of in¬ 
terest, vie., M. palmatn, Lam. ; Hondala, Sing. ; a native of the Western 
Peninsula and Ceylon. According to Thwaites “ the root is said to be 
poisonous, and is used bs the Cinghalcsc as a medicine” (En, PI. Zey. y 
128 ; FI. Br. /;!</., //., 60. y). 

MOLLUGO, Linn.; Gen. PL, S S7 . 

Mollugo Cerviana, String,-; PI. Br. Ind., II., 66 j ; Fecoideje, 

Syn.—M. i miu-xlat Serfage ; Pharnackum Cerviana, Linn. 

Vcrn .—Ghim i s«!k. Pada, Mak. \ Parpadagum, Tam.] Parp am 

taka , T El..; Pat-pnadagau, Sing. 

M. 613 








mtSTfty 



Produ cts of In dia . 



M olybdenum. 


(J. Murray.) MOMORDICA. 


References. — DC., Prodr. , /., 3Q2 ; Boiss., FI. Orient ., I., 75^ ; Thsvaites, 
Kn. PL Zeyl.* 2 4 > Gazetteers , N.- 1 V. P., IV., Ixxii. ; X., 3 10. 

Habitat.—A herb found from the Panjdb to Ceylon in the hotter and 
drier parts of India, not in Bengal. 

Medicine.— Thwaites states that the plant is used as a medicine in 
fevers; Dr. Peters in a special note informs us that it has the reputation of 
promoting the flow of the lochial discharge. 


Mollugo hirta, Thunb.; FI. Br. hid., II., 662. 

" Syn. —Glinus lotoides, Linn. ; G. parviflora. Wall.; PharnacRum 
pentagonum, Roxb. ; Tryphera prostrata, Blutne. 

Vern. — Dusera-sag, Benc.; Kottruk, Sind ; P or prang, gandi butt, dri^d 
plant* aakhvti haiydt, Pb. 

References.— Roxb., FI. IndEd. C.B.C. , 275 ; Kura, in Jour. See., 
1S77, pi. It., no ; Dale. & Gibs., Bomb. FI., 16 ; Stewart, lb. PL, 101. 
Habitat. —A herb found commonly throughout India and Ceylon. 
Medicine. — The dried plant is a common drug in the Panjab and Sirud, 
where it is believed to be a useful purgative in diseases of the abdomen. 

Food. — Roxburgh states that the tender shoots are used by Natives 
in their curries. 


M. Stricta, Linn, ; FI. Br. Ind., II., 663. 


Syn. — Moll uQO triphylla. Lour.; M. Linkii, Scringe; M. pknta- 
PHYLLA, Linn.; PllARNACEUM STRICTUM, TRIPHYLLUM, ar.d PENTA- 
PHYLLUM, Sprcng. 

Vern. — Pita gohum, Uriya; Jharasa, Mar. ; Zharas, Bomb. ; Verrichd- 
tardsi, Tei.. 

References. — Rheedv, Hort. Mat., X., t. 26 ; Kurz, in four. As Soc., 
1&77, pt. II, in.; Data & Gibs., Bomb. FI., 16; Elliot , FI. And hr. 
rpi ; Dymock, Mat. Med. W. Ind., 2nd Ed., 75 / Lisboa, l'. PL Bomb., 
i6q ; Gaectteers, N.- IV. P., *. V., Ixxii. ; X., 3 10. 

Habitat.—A very common herb throughout India and Ceylon. 

Medicine.—Believed to be stomachic, aperient and antiseptic,(given to 
women to promote the menstrual discharge {Dymock). 

Special Opinion.—§ 44 The bitter leaves arc antiperiodic ” (Surgeon- 
Major \V. D. Stewart, Cuttack). 

Food.—Lisboa states that it is eaten as a pot-herb in all seasons. 


Mollusca, see Oysters, Vol. V.; Pearls Vol. VI.; and Shells, Vol. VI. 


MOLYBDENUM, Ball in Man. GeoL of India, III., 161 . 


Molybdenum. This metal occurs generally as the sulphide, or molybde¬ 
nite, and has ncvei beer found native; an oxide r*.suiting from the altera- 1 
tion of the sulphide sometimes occurs. Molybdenite has occasionally 
been found in smfcll quantities in the crystalline or mefamorphic rucks of 
India, especially in th .e of Cluitia Nagpur. Its appearance is so like 
graphite that it is often mistaken for it. Specimens have been founu in 
the galena mines of Hazdrlb^gh. 

Uses. —Molybdenite is employed in the preparation of a blue pigment 
for pottery; otherwise the metal is not employed for industrial nurno <-• 
{Ball). F 1 | 
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Momea, set Cannabis saliva, Linn. Voi. II., 115. 

MOMORDICA, Linn. / Gin. PI., /.. 


A genus of climbers with simple tendrils which 
nativ s of the tropirs ol Lath hemispheres, chiefly 1 
six are natives of India. 


:omprises 5(v-»e 26 species, 
Africa. Of these five or 
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Momordica Balsamina, Linn. ; FI. Br. Ind., II, 617 ; Cucur- 
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Vern — Kurelo-jangro, Sind. ; Mokha, C. P. ; Mokah, Arab. 

References. Lisboa, U. PI. Bomb., 15S ; Atkinson , Ec. Prod., N.-W. P., 
Pt. V.. 7 ; Ainslie, Mat. Ind., II., 275 ; Murray, PI. and Drugs, Sind, 
41; Bird-wood, Bomb. Prod., 159; Chanda Settlement Rept., App. VI, • 
Gazetteers, N.-W. P., IV., IxxiiStocks, Rept. on Sind. 

Habitat.—A climber met with in Sind and the Panjab. 

Medicine.—According to Atkinson, it is occasionally employed in native- 
medicine. Ainslie writes, “The fruit, Hasselquist informs us in his Iter 
Palestinian, is famous in Syria for curing wounds; it is a fleshy ovate berry, 
ending in acute points. The natives cut it open and infuse it in sweet oil, 
which they expose to the sun for some days, until it becomes red, and 
then preserve it for use; dropped on cotton, and applied to a fresh wound, 
they consider it as a vulnerary, little inferior to the balsam of Mecca.” 

Food.—The young green fruit is eaten as a pickle; when ripe it is from 
I to 3 inches long, rostrate and orange red, and is eaten as a vegetable in 
stews, &c. 


626 


M. Charantia, Linn . / FI. Br. Ind., II., 616; Wight, Ic., t. 504. 

Syn.—M. humilis;M. muricata, DC. ; M. senegalensis, Lamk* 1. 
Cucumis africanus. Dot. Reg. 

Vern .—Kav cl a, kareli, kardlu , Hind. ; Karald, uchchhe, poti-kakar, je - 
thuya, bar.I rnasiya, Beng. ; Karcna, Uriya; Kakral, kakiral, Assam * 
Karela, karola, N.-W. P.; Kurela, Kumaon ; Kurild, karild, Pb. : 
Karelo, Sind; Karli, C. P.; Kdrld, Bomb. ; Kdrlt, karale, Mar.; 
Kdrcld, karilo, karelu, Guz. ; Karr Id , Dec.; Pdvakkd-chcdi, pava-kai,. 
Tam. ; Kdkara, ura kakara , tell a kdkara, metta kdkara, Tel. ; Kdg- 
ala-kdyi, Kan.; Kaibpa-valli, pdvakka-cheti, bant i-pdvH, kabpakka, 
Malay. ; Ke-hin-gd-bin, kyet-hen-kh 7, Burm. ; Karawila, bat tit-k a raw il¬ 
ia, Sing. ; Sushavi, kdra-valli-latd, kdraveVa, Sans.; Qisdul-barri, 
Arab.; Simd-hang , karelah, Pers. 

References . —Roxb , FI. Ind., Ed. C.B.C., 696 ; Kurz ., in Jour . As. Soc. r 
1S77, II., 102; Threat!es, En. Ccyl. PL, 12b ; Dais. & Gibs., Bomb. FI., 
102 ; Stewart , Pb. PL, 98 ; Mason, Burma and Its People, 47r, 747 ; Sir 
W. Elliot, El. Andr.., 77 , rrs, 156, 177, 18b; Rhcede , Hart. Mai., VIII., 
t. 9 ; Rumphius, Amb., V., f. rgi ; O'Shaughncssy, Bern?. Disbcns. 
3s 1 ; Moo Iron Sheriff, Supp. Pharm. Ind., 17s ; U. C. Dutt, Mat. Med. 
Hindus, 3oj, 3i9 ; Sakharam Arjun, Cat. Bomb. Drugs, S9, 2 Ob ; Mur¬ 
ray, PI. & Drugs, Sind., 41 ; Dymock, Mat. Mod. IV. Ind., 2nd Ed. r 
340; Year-Book Pharm., 1879, 214 ; Bird-wood, Bomb. Prod , js# ; Baden 
Powell , Pb. Pr., 348 ; Drury, U. PL Ind., 29S ; Atkinson, Him. Dist. 

( Vol. X., N.-W. P. Gas.), 700, 742 ; Duthie and Fuller, Field and Gar¬ 
den Crops, II., 62. t., Ixiv. ; Fi> winger, Man. Gard., 125 ; Useful PL 
Ind., Bomb. (Vol. XXV., Bomb. Gaa.), r 58 ; Forbes Watson, Econ. Prod, 
N.-W. Prov., Pt. V. ( Vegetables, Spires, and Fruits), 7 ; Rovle, III. 
Him. Bot., 219; Stocks , Report on Sind; Darrah, Note on tile Condi¬ 
tion of lie People of Assam; Settlement Reports t—ranjdb, Kdnern 
28; N.-W. P., Allahabad, 3$; Kumnon \app.) y 33 .• Central Provinces, 
Chanda, 82 ; Gazetteer: : — Orissa, II , 180 ; Bombay, V., 26; VIII., 
183; XIII., 294: XV., 435; Pani3b, Gurgdon , 17 ; N.-W. P., /., 8r ; 
IV., Ixxii. ; My ... / and Coorg, I., 61 ; AgH -Marti. Soc. Ind. .— Trans¬ 
actions , IIP, Of, 200; Pro. 22a; VI., 104; VII., 64; Journals (Old 
Scries), IV.. 202 ; IX., Sel. 58 ; Indian Forester, IX., 10)2."202 ; X., 162. 

Habitat.—Cultivated throughout India, distributed to Malaya, China, 
and Tropical Afr ’ca- There ar: several cultivated forms differing in shape 
and size of the fruit. The rainy season kind, called kareli, has rather 
smaller fruits and is moie esteemed than the hot-weather variety, known 
in some districts under the name of karela. The fruit of the latter is longer 
and smoother ; that of the former is more ovate, muricated and tubercled. 
Under these two primary classes there are numerous subordinate forms 
which have specific local names. 
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' MOMORDlSfJLJ 

(■ J' Murra y-) cochinchinensis. 


Cultivation. —As may be gathered from the above, this vegetable is 
cultivated at two distinct seasons of the year, and everywhere throughout the 
Peninsula. Regarding the best method to be followed in the cultivation 
of the hot-weather variety, Mr. Gollan, of Saharanpur, writes (in the Indian 
Forester , IX162 , 202 ):—“ It should be sown in the end of February and 
all through March in rich soil. The ground should be laid out in beds, 
and the seeds sown in lines 2 feet apart, and the same distance allowed 
between each seed. Water should be given twice a week until the ground 
is covered, afterwards once a week will be sufficient The first sowing will 
come into use about the middle of April, and successive sowings made in 
March will keep up the supply until the beginning of the rains. ’ 1 he rainy 
season variety must be sown in June, and supports for it to climb upon art 1 
necessary. 

Medicine.—The fruit is considered tonic, stomachic, and cooling, and 
is used in rheumatism, gout, and diseases of the spleen and liver. Rum* 
phius states that it was much esteemed in Amboina, where it was supposed 
to purify the blood, and to dissipate melancholy and gross humours. . The j 
fruit and leaves are both administered internally in leprosy, piles, jaun- j 
dice, and as an anthelmintic. The latter are said by Rumphius to be 1 
used by Indian obstetricians to purify the blood and generate milk in the 
puerperal condition. He states also that a leaf was placed in the mouth I 
of the newly-born infant to clear its breast and intestines of all mucus, ex- j 
cremcnt, &c. Dymock informs us that in the Konkan a third of a seer | 
of the leaf-juice is given in bilious affections as an emetic and purga¬ 
tive, alone or combined with aromatics ; it is also applied externally for I 
burning of the soles of the feet, and round the orbit as a cure for night- _ 
blindness. The fruit of the uncultivated form is said to act as a febrifuge. 
The root is also used medicinally,being considered astringent and warm ; ■ 
and in the Panjdb is, according to Honigberger, applied externally to 
piles. The whole plant. combined with cinnamon, long pepper, rice, and the | 
oil of Hydnocarpus Wightiana, Blume, is employed by the Hindus as ai 
external application in scabies and other cutaneous diseases. | 

Special Opinions.— ^ “ A case of death from violent vomifing and 1 
purging caused by the administration of this juice to a child, has fallen 
within my practice ” {Assistant Surgeon S. Arjun Ravat , L.M., Girgaum. 1 
Bombay ). “The fruit is used as a vegetable, cooked as currv. It is j 
bitter and possesses mild laxative, antibilious, and tonic properties 1 
{Civil Surgeon D. Basu y Faridpore , Bengal). “The expressed juice " ith 
chalk is used in apthae, and is also an emmenagoguc in dysmenorrhaa. j 
It is applied externally 10 the scalp in pustular eruptions” (Surgeon-Major 
D. R . Thomson , M.D., C.I.E. , Madras). “Useful as an application to | 
burns, and allays the irritation of boils. Commonly prescribed as an 
anthelmintic, and as a purgative for children ” ( Civil Surgeon J. Me- 
Conaghev, M.D. , Shajahanpore ). “The fruit is anthelmintic” {V. Umme - 
gudtetiy MetUipoli'pn t Madras). 

Food.—The fruit, which is of a bright orangc-vellow colour, and 
from 1 to 6 inches long, is eaten cooked in curries, or sliced and fried. 
Treatment in hot water or salt and water is necessary previous to cooking ( 
or frying to lake away a portion of the bitterness. When sliced, dried, ..no 
kept in an airy place, it remains good for manv months. The lfaveswitc 
eaten in the Khandesh District, Bombay, during the famine of 1877-78. 

Momordica cochinchinensis, Spreng .; FI. Br. In.L , //., 618. 

Syn.—M. mixta, Roxb. » M. dioica, Wall. 

Vern. Knkrol, gu!-kukra t Hind. & Beng.j Adavi k4hara y Tbl. ; Sa~ 
mong tiway t Bi rm.j Karkataka , Sans. 
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References. Roxb., FI. Ind., Ed. C.B.C., 696; Kurz,in Jour. As. Soc 
*877, Pi- II . , 102 ; Elliot, FI. Andhr.y 11; U. C. Dutt , Mat Med. Hindus , 
SOS: O Shaughnessy, Bong. Dispens., 349; Agri.-Hort. Soc. of Ind., 
Transactions, VII., 64; Journals (Old Series), IV., 202. 

Habitat.—Common in Bengal, Tenasserim. and the Deccan; distri¬ 
buted to Formosa and the Philippines. 

Medicine. Fruit about 4 inches in diameter, ovate, pointed, bright red, 
co\ ered with conical pointed tubercles. O’Shaugh nessy says that Ainslie 
has erroneously called this the makal, thereby causing confusion with colo- 
cynth, and that the kalzrol is an edible but medicinally inert fruit. 

Food.— The fruit is occasionally used for food in Bengal (O'Shaugh- 
nessy). * 

Momordica Cymbalaria, Fenzl.; FI. Br. Ind., II., 618 . 

Sy n -— L uffa tuberosa, Roxb.; L. amara, Wall. 

Mern.—Kadavanchi, Mar. 

References. Roxb., FI. Ind., Ed. C.B.C., 699; Dymock, Mat. Med. W. 

__ 2nd Ed., 341 ; Agri.-Hort. Soc. of Ind., Transactions, VII., 64. 

Habitat. — A plant with a large tuberous root, found in the Deccan 
Peninsula, Mysore, and the Konkan. 

Medicine. — Dymock writes, “ The whole plant is acrid ; it is mentioned 
here as a number of the tubers were forwarded to the Chemical Anatyser 
to Government from Satara as having been found in the possession of a 
person suspected of administering drugs to procure abortion. My speci¬ 
men was grown from one of these tubers, which still retained vitality. Dr. 
Lyor., the Chemical Analyser, informs me that on reference to the records 
of his office, he finds that the Kadavanchi tubers have been three times 
sent to him within the last four years, as having been used to procure abor¬ 
tion.” 

M. dioica, Roxb.; FI. Br. Ind., IT., 61J ; Wight, Ic., it. 5 o 5 , S o6. 

oyn. M. Balsamina, Wall., not of others ; M. Wallichii, Rcem ■ M« 
ke^gsra, Hamiltoniana, and Hevneana, Wall.; M. Missions, 
U all. ; M. SU 3 ANGULATA, Blume ; TRICHOSANTHES RuSSELIANA, Wall / 
BRYONIA G K AND is, Wall. 

Ve f, n *. 1 -ea.f—£ a nchart arak, ir\x\t—karla, Santal; But karila , Assam,- 
Gol-kandra, gol-kankra, ghosrd-phal, N.-W. P.; Dhar karcla, kirara. 
In.; Katwal, C. P. ; Kurtoh, harutola, karantoli, 'santha-karatola , 
Bomb.; Kartolx, Mar.; K untold, kantolun, Guz. ; Kurioli, I me • 
Palubaghcl-kalung. Tam. ; Puagdkaru, dgdkara, potu dgdkara, pdtu 
hand u lu, l EL.; Cid hdgalu, Kan.; Erimapasel, Malay.; Sapyit sa- 
bvet, Burm. ; Tumba-karawilla, Sing. : Vahisi, Sans. * * 

References.— Roxb., FI. Ind., Ed. C.B.C., 696; Stewart, Pb. PI., & . 
Mason, Burma and Its People, 4;!, 7 ,7 .• Elliot, FI. Amlh ., 12, 156 
157* r 5 s J Campbell, Rc. Prod. Chutia Nagpur , No. 9496 ; Ainslie, Mat. 
Ind., II., 274 ; Dymock , Mat. Med. W. Ind., mad Ed. 339; Atkinson 
Him. Dist., 701 ; Ec. Prod., N.-W. P., Pt. V., 8; Drury, U. PI., 306; 
Lisboa, V. PI. Bomb., 158; Birdwood , Bomb. Pr., 139/ Gazetteers — 
Mysore and Coorg, I., 55 / Bombay, XV.. 435: N.-W. P., /., >7. IV., 
Ixxi:.; Settlement Report, Chanda, Cent. Provs,, App. VI. 

Habitat. -A dioecious climber with tuberous roots ; met with throughout 
Incl.a from the I iimalaya to Ceylon and Singapore, ascending to an alti¬ 
tude of 5,000 feet on the hills. 

Medicine.—The mucilaginous tuber is used medicinally, especially that 
of the female plant, which is larger than that of the male. Ainslie notices 
the use of the root by Hindu doctors, writing. “They prescribe the muci- 
1 laginous tasted root in the form of electuary in cases of bleeding piles, 

| and in certain bowel-affections connected with such complaints, the dose 
about two drachms or more twice daily.” Rheede states that the plant 
is “truly cephalic;” for mixed with cocoanut, pepper, red sandal-wood, 
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and other ingredients to form a liniment, it relieves all pains in the head. 
Dvmock informs us that the juice of the root is a domestic remedy in the 
Konkan for the inflammation caused by contact with the urine of the 

H °Speci^Opinions.—§ “The powder of the dried fruit introduced into 
the nostrils is said to give rise to repeated sneezing {Surgeon-Major H 
D Stewart, Cuttack). “The tuberous root of the female plant is used in 
Beleaum as an expectorant, and externally in ague cases as an absorbent. 
The toot of the male creeper is used in ulcers, especially those caused b\ 
snake bites. The unripe fruit is used as a vegetable and given as a delicacy 
to patients recovering from fever” (C. T. Peters, M.B., Zandra ). 

Food._ Flowers during the wet and cold seasons, and produces a IR i; ’ J 

which, when green and tender, is eaten in curries by the natives, 1 he 
tuberous roots of the female plant are also eaten. 


MEDICINE. 

Juice. 
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Momordica echinata, Muhl. ; see Luffa acutangula, Roxb. ; p. 94 * 
M. tnuricata, DC.; see Momordica Charantia, Linn. ; species above. 

Monetia barlerioides, H Her it . ; see Azima tetracantha, Lam.; 

[ Vol. I , 361. 

Mongoose-plant, see Ophiorrhiza Mungos, Linn.; Rubiace^. 


Root. 

645 


MONKEYS, Stanford , Fauna of Br. hid., Mammalia, /., j. 

Monkeys. The name usually given to most of the animals comprised in 
the two sub-orders Anthropoldea and Lemuroidea of the order Primates. 
The first of these sub-orders comprises four families of monkeys, 
the Simiidse, or Anthropoid apes; the Corcopithecidae, or Old \\ orld 
apes, monkeys (properly so called), and babe ons, with the exception of 
the Anthropoid apes; and the Cebidse and Hapalidae, families confined to 
America. The second sub-order compri-es only one family represented in 
South-Eastern Asia, namely, the Lemuridae. 

Few of the monkeys are of economic value, but certain yield furs cf 
commercial interest—see List of Furs, Vol. III., 45 ( »; many are highly ! 
destructive to crops, and owing to their sc mi-sacred character in India, , 
little is done to stop their depredations or diminish their numbers. 

Monks’ hood, see Aconitum Napellus, Linn. ; Vol. I., 95. 

MORCHELLA, Will.; Cooke, Fungi, II., 6tf. 
Morchella esculenta, Pcrs.Baill., Bo/. Med. Crypt., 121 ; Fungi, j 
The Morell. 

Verii .—Harm kach , girchhatra (Mils), khumb (plain- ), Pn. 

References.— Stewart, Pb. PL, 268; Baden Povull, Pb. Prod,. 28 7, 38d'\ 
F’ov/r, til. Hire. Rot., 440; Agri.-Hort. Soc. of hut.. Journals (Old 
S. rics), IV., Set., 267. 

Habitat - - This fleshy fungus is found abundantly In Kashmir, Chamba, 
and many parts of Northern Panjab. 

Medicine.—It is believed to be aphrodisiac and narcotic. 

Food.—The More 1 ! is commonly eaten by Natives in the regions where 1 
it is found, and is the only fungus used as an article of food by Muham¬ 
madans. It retains its flavour well when dry, and is largely exported from 
Kashmir and the hills of the Panjdb to Lahore, Amritsar, and other large | 
stations. It is apparently very similar to the Morell, so much esteemed in j 
European cooking, and is considered a great dainty by Natives. It im¬ 
parts a rich mushroom-like flavour to soups, gravies, ike., and when dried 
is, according to Dr. Stewart, “a not unsatisfactory addition to a stew.” * 
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MORINA, Linn,; Gen . PI,, //., 158. 

P erenn!a ^ ^ er bs whichbdongs to th e Natural Order Dip- 
*L 0mpn * SeS seve . n or eight species, natives of Western and Central 
7\/r C A e ’ S ,! X * are lnd, & en °us to India, but are of little economic 
^. Co “ lten ? na ’ R °yle ( FI. Br. Ind., III., 2/6), a native of the 
u P ” in ?u a i a tr ° m Kashmir to Garhwal, is stated by Aitchison to 
Mn th f an incense by the Buddhists in Lahoul, giving 

an agreeable perfume (Jour. Linn. Soc., X., 78) M. persica, Linn. (FI. 
1.' 1 '■> 2’6). Bekli-akw'ir, Hind , common on the Western Hima- 

laya trom Kushmir to Kumaon, is mentioned by Baden Powell in his 
list 01 drugs. Dr. Dymock, in a letter to the editor, states that he suspects 
Persians SpCClCS may prove Resource of the Red Bahen or Bahman of the 

MORIN DA, Linn.; Gen. PL, II., 117. 

SDedt^'Urnnltf'V?/, , cIimbin S shrubs or trees which comprises about 40 
species, a.l tropical. Of these, seven are natives of India. 

Morinda angustifolia, Roxb.; FI. Br. Ind., III., i 5 6 ; Rubiaceje. 

^yn —M. squarrosa, Ham. 

e f a * Bdruharidrd, Beng.; Asugach, asukat, kchaitun, chenung, ntan% 
Assam Ban tinrdiy hnrdi , Nepal & Lf.pcha j Yiyo, Burm. 

References.—-^/,. , FI Ind., Ed. C.B.C ., 184 ; Brandis , For. Ft., 2781 
EurSyEor. FI. Burm., JI., 61; McCann , Dyes and Tans, Bens., 38, t 4 c; 
f 5*'‘ Darr “ h > No *e on Cotton in Assam, 28 ; War die, Dye Report, 30, 8i- 
Balfour, Cyclop , II., Q84. ' 

Habitat.—An erect bush, or small tree, met with in the tropical Himd- 
r 35 a / W rTMi an < 2 l c . ult,vatedj from Ne P dl eastward to Assam, the Khasia and 
iNaga Hills, Chittagong, and 1 enasserim. It attains an altitude of 6 000 
teet on the Himalaya at Sikkim, and of 4,000 feet on the Khasia Moun¬ 
tains. 

Dye.--The bark and wood yield a good yellow dye, which is extensively 
employed by the natives of the Darjiling district and of Assam, also to a 
stnall extent in Burma. In the latter country it is said to be cultivated in 
J oungy as ior its dye-yielding properties; in the two former regions McCann 
states that it is apparently never cultivated, the wild plant being utilised 
Darrah, on the other hand, writes that it is occasionally cultivated around 
homesteads in Assam. The process followed in Darjiling and the Garo 
Hills is described as follows by McCann:— £ **Ihe dye is prepared bv 
pounding the bark of the root and boiling it in water; it is then strained 
vru ta< : water boiled over a^iin to the required consistency. In the Garo 
11 1., the cotton thread which ;s dyed with chenrnng undergoes a preli¬ 
minary process of cleaning, resembling that usual elsewhere in dl or dch 
dyeing. The thread is rubbed well with pounded sesamum seed and the 
leaves of batnbi or daggal (Sarcochlamys pulcherrima) and then left alone 
tor two days after which it is well washed. The dye solution is made by 
pounding the roots, steeping them in water, and then boiling-three or four 
times in succession. Into this decoction, when cool, the thread prepared 
vmG OV ? IS ■ placed, and the whole heated gently, but not boiled, in a pot. 
When the liquor is cool, the thread is removed,*and again washed. It is 
hen steeped m the dye liquor, heated, takei out and washed once more, 
and this is repeated two or three times until the colour is sufficiently fixed. 

1 nC Garos do not dye their ck) h this, the thread is firstdyed in the 

waydcMtibcd and is afterwards woven into cloth ’* 

tie account given 1 j y Darrah of the method of dyeing followed in Assam 
outers somewhat from the above, and is of sufficient interest to be 
worthy of quo* at ion in full: —" The roots are cut into very small chips, 
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The Indian Mulberry. (jf. Murray .) 


and thrown either into cold or boiling water. The cold water process gives . 
a very bright red, while the solution in boiling water gives a very pale red. 
The colour varies according to the greater or less care bestowed on the 
dyeing, and is said to be very permanent. Chips of the bark of Icteku 
(Baccaurea sapida, Muell. Arg.), and leaves of the bhoomrati -(Symplocos 
spicata, ( Roxb.) t are boiled with the asugach as a mordant. 

The following is the process adopted by the Phakials :—“The thread, 
having been steeped in mustard oil, or in oil obtained from a pig or ele¬ 
phant, is boiled for an hour or two, and then exposed in the sun to dry for 
twenty days. When thoroughly dr)-, it is washed and boiled with wood ashes 
in water and put out ir the sun to bleach. Roots of the asugach are then 
cut up and pounded. Water and wood ashes are added, and, the thread 
having been placed in the mixture, the whole is warmed over a fire. It is 
then allowed to stand for a day, after which the thread is taken out and 
exposed to the sun. The shade of red depends on the number of times the 
thread undergoes the last steeping process and subsequent exposure. The i 
' oftener this is repeated, the darker is the colour produced.” Samples 
examined by Mr. Wardle were reported on as follows, “This root contains 
a moderate amount of yellow colouring matter, and by the application of 
various methods will produce rich golden dyes. It is said to produce a red 
dye, but the sample sent to me would not yield it. It is probably used in | 
connection with man jit, or sometimes mistaken for it. The Madras sped- | 
men contains a fair amount of red colouring matter combined with yellow, 
but the Darjiling specimen and that from Dindjpore yield only yellow 
dyes.” Similarly, in the cases of the other species of Morinda, Mr! Wardle 
admits his having failed [to obtain the dl reds of India, affirming that all yield 
only yellow and orange shades. In a letter written subsequent to his visit 
to fndia, however, he writes, “But on visiting India, I found undoubted 
evidence in Calcutta, the North-West Provinces, Rdjputana, &c., of the I 
constant employment of both these species, yielding excellent reds on 
cotton, both in prints and dyes.” 

Morinda citrifolia, Linn. / FI. Br. Ind„ III., /re. 

The Indian Mulberry ; the Togari wood of Madras. 

Considerable confusion has long existed in Indian botanical and econo¬ 
mic literature regarding the dye-yielding species of Morinda , and especially 
the forms referable to this species. Many writers, with some degree of , 
evidence in their favour, ha\e considered M. tinctoria to be but a wild ' 
form, and probably the progenitor of the cultivated M. citrifolia, IAr.n. ! 
Others have supposed M. bracteata of Roxburgh to be the wild form, 
with apparently much less likelihood of truth. The Flora of British hulin 
has recently described the species as in. iuding the following varieties, 1 
which, in accordance with the rule uniformly pursued in writing this work, ! 
may be given : — 

Var. a, citrifolia, proper, —M. citrtpolia, Linn. 

Vai. 0 , bracteata,—M. bracte.xta, Roxb . 

Var. y. elliptica. 



At the same time, however, it may be remarked that var. bracteata of 
the Flora will probably by future writers be restored as a species, for the 
reduction of that plant to citrifolia appears quite untenable. M. citrifolia 
proper is always a cultivated plant in India, and is probably also so in 
Polynesia. But . bracteata, Roxb., is a remarkably common sea-board 
plant all round the Indo-Malayo-Burma-Andaman coasts, and is appar¬ 
ently never cultivated anywhere, and besides this sharp distinction between 
the two, each possesses characters which seem sufficient to separate them 
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specifically. In any case M. tinctoria, which has always been more or less 
united with M. citrifolia in economic writings, would appear (if it also be 
not entitled to the rank of a species) to be much more nearly related to that 
plant and much more likely to be its sylvan form than 3 YL bracteata. In 
this light, therefore, it must be held incorrect to assign M. bracteata the 
position of a variety under M. citrifolia. 


Vern. — Var. a, citrifolia, proper— Al, dch, ak, barra-al, Hind.; Ach 
aich, achhu f Beng.; Al, C. P.; Aal , bdrtundi , abri , dlan, ainshe , 
nuga-kuda , Bomb.; Al, surangi, bartondi, ndga kundd, Mar. ; Al, 
saraoji , Guz. ; Al, Dec. ; Mina-maram , munja-pavattay , Tam.; Nun a, 
torugu , viplagha , maddi, Tel.; Sira njikadi, maddi, Kan.; Ka-da - 
pilva, Malay.; Nyah-gyi , nie-pa-hsce , Burm.; Ahu-gaha , SlNG.; 
Var. ft, bracteata -Hurdi, huldi-kunj, rouch, Beng.; Mhan-bin, 
yaiyce , Burm,; YahA-gaha, Sing. 

References. — Roxb., FI. hid., Ed. C.B.C., 182, 183; Voight, Hort. Sub. 
Cal., 385 ; Brandis, For. FI., 277 i Furs, For. FI. Burm., II., 60 ; Bed- 
dome. FI. Sylv , i. 220 ; Thwaites , En. Ceyl. PL, 144 ; Dais. & Gibs., 
Bomb. FL, 114 ; Stewart , Pb. PL. H 5 ; Maso?i, Burma and Its People, 
463, c 12,78c ; Rheede, ikort Mai., I., t. 52: Ainslie , Mat. Ind., II., 
254 ; Irvine, Mat. Med. Patna, 7 ; Medical Topog., Aj/n., 125 ; Sakha - 
ram Arjun, Cat. Bomb. Drugs, 206 ; Dymock, Mat. Med. IV. Ind., 
2nd Ed., 401 ; Bird-uood, Bomb. Prod., 332 ; Drury, U. PL Ind.. 296 ; 
Useful PI. Bomb ( Vol . XXV., Bomb. Gas.), 68, 162, 200, 246, 3 Q 2 , 
400: Atkin on, Econ. Prod., N.-W. Prov.. Pt. III. (Dyes and Tan;), 
15-20 ; Crookes , Hand-book, Dyeing, &c., 39 * f Liotard, Dyes, 4% S 3 , 
66, Co, 134; McCann, Dyes and Tan s, Beng., 20-38 ; Wardle, Dye 
Refit., 32 , 33, SO ; Com. Pl. & Drugs , VIII.,’ 45 ; Report, Agricultural 


40 ; l /r.nareura. jj : uraaeu t cr* '**•> .- 1 / , w±m*., 

24; XU/., 23 ; kV.. 436; XVII/., 44 ; N.-W. t>., I., 57, St / 
Mysore and Coorg, III., 28 ; Agri.-Hort. Soc. hid./—Journals {Old 
Series), I II. (Pro.), 24 ; IX., (Sel.) 44, 54 } $8 ; XIII., 359; Indian 
Fore. ter, III., 203, 237 / VIII., 378 ; X., Jj. 


Habitat.--A small tree or bush, cultivated throughout India. Var. 
citrifolia proper is much the most important form economically, since 
it yields by far the greater portion of the dl dye of Indian commerce. 
It is accordingly the most largely cu!ti\ated, being met with in all parts of 
the country. M. bracteata is 'regarded by Roxburgh as a native of 
Ganjam in Orissa, while Thwaites considers it to be wild in Ceylon. 
It is not infrequent iti the forests of the Andaman Islands (Kurs), and 
occurs sparsely in those of the Terai near the Tista (Schlich). Var. ellip- 
tica (a form intermediate between Dfi.. angustifolia and M. citrifolia in 
character of foliage) is found in Tavoy, the Konkan, and Malacca. 

Dye.—The dl dye, yielded by the above and other species of Morinda, 
has been frequently described, but considerable confusion exists regarding 
the species from which it is mostly obtained. M tinctoria, Roxb., has 
been considered by several authors as the chief source of dl, and, indeed, it 
is, even to this day, frequently confused with M citrifolia in official return^, 
&c. M. angustifolia, as already described, yields a dye which is apparently 
similar in every respect to the dl of the greater part of India. The two 
former speciesare the more likely to be confused owing to the fact that they 
bear the same, or very similar, vernacular names, but there appears to be no 
doubt that, while both yield a red dye, M citrifolia, var. citri'olia proper, is 
the plant of which the wood, root, or root bark is most frequently met 
with under the name of dl or dch , nnd is the chief source of tl e dye of 
commerce. Experiments by Wardle with the root barks of M. citrifolia, 
M. tinctoria,nnd M angustifolia, yielded a'rr.o: identical results (sec re¬ 
marks under M. angustifolia). fn certain localities the dyers make a 
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distinction between dl and dch , but it is believed that they allude 
merely to different qualities of the dye stuff, and not to the products of 
different species. Accepting this assumption as correct, a resume of avail¬ 
able information regarding the cultivation of the tree, the outturn and price 
of dye stuff, and the methods employed in a dyeing with it, as practised in 
the different provinces, may be here given. 

AL DYE. 

I. North-West Provinces.—The cultivation of dl is chiefly confined to 
the Bundelkhand districts of these provinces (Bdnda, Hamirpur, Jhansi, 
and Jaldun), although it is also grown in the southern parts of the Futehpur 
and Cawnpore districts bordering on the Jumna. It docs best on the 
peculiar black soil of Bundelkhand ( Buck ). In the Revenue Administra¬ 
tion Report for 1887-88, 4,158 acres are returned as having been under 
the crop in Hamirpur, 2,191 in Jhdnsi [ 1,45 > {Buck) J, and 512 in Jalaun. 

The method of cultivation, production of the dye, and process followed 
in using it, have been fully described by Mr. Wright, Sir t£. C. Buck, and 
more lately by Colonel Ternan ; from the accounts given by these writers 
the following facts have been compiled :— 


DYE, 


N.-W. PROV¬ 
INCES. 

65S 


Statistics, 

659 


Statistics per acre. 


Plough¬ 

ing. 

Time of j 
sowing. 

Seed. 1 Weeding. ! Cutting. 

1 1 

Digging, j 

Chopping. 

Outturn. 

Koot. 

5 

Sawan 

1 

2 mds. j 8 times. 20 men 

1 j 

10 men a 

i 4 men a 

jo mds. j 


(July). 

1 Ploughed j a day. 

month. 

day. 




j twice. 


1 

-- j 


The crop is grown in black (™dr) t friable soil which has been pre- Sowing and 
viously sown with a spring crop for two or three years, but which does not ploughing, 
receive manure. On the first fall of rain it is ploughed with the bakhar j 66O 
plough not less than five times, oftener if possible. This implement is 
a sort of hoe plough, used in the Bundelkhand districts in place of the 
ordinary short conical share; it consists of a hoe-shaped piece, about 20 
inches broad and 5 deep, which enters into the ground about 8 inches, 
and is much more powerful in breaking up the soil and eradicating weeds 
than the ordinary plough. Towards the end of July, the seed is sown 
broadcast, about two maunds to the acre, and thoroughly mixed in the 
ground with the bakkur. Early rain after sowing is necessary to the wel¬ 
fare of the plant, which sprouts in about twenty days. It is weeded four 
times, and has to be protected from injury by catiie. In the following July, 
the soil is turned up round the young plants, and the land is weeded twice. 

In the rains of the third and fourth years the field is ploughed between the 
plants, to allow the rain to reach the roots, and at the end of 3 j years 
from sowing the roots have matured and are fit to be collected. 

During the second, third, and fourth years seed is collected, about 20 Collection, 
seers, according to Colonel Ternan, being obtained per high a the second 1 66l 

year, and about 10 seers in the two following. Towards the end of Decem¬ 
ber, 3^ years after sowing, the tree* are cut down, the roots are dug up 
with pickaxes, collected, sorted, and cut into lengths, each root being 
divided into three according to thickness. The cut root is then carefully 
dried and packed close in gunny bags. The three classes of root ha^ve very- 
different commercial \alues, 3na are known by distinct names. The thin¬ 
nest or best is known as hdrgharka, bhara, ov buy, and fetches about R3 per 
maund j the middle part of the r«>ot, lari,jharan, pachnar , is worth R4 
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per maund, and the thick end, or most inferior part, pachhkatghatiya, lari , 
fetches only R2 per maund. Very thick roots, called katerdo, are valueless 
for purposes of dyeing, but are peeled and mixed with the others as an 
adulterant. The price of the dye has fallen off greatly during the past few 
years, and in former times was worth as much as R20, Rio, and R9, accord¬ 
ing to its class. According to Oolone. Ternan, the three sorts are gene¬ 
rally mixed before being sold in the proportion of ij seers of the thin, 2 
seers of the medium, and 3 seers of the thick quality. An acre of ground 
generally produces from 10 to 14 maunds of root, "one-third of each class, 
and 6 maunds of seed. 

In former times, when the dye was of greater value, the cultivation was 
profitable, but now, as a rule, it is said to be generally attended with loss. 
Though the actual cultivation does not cost much, digging the roots is an 
operation requiring much care, and consequently much time and labour. 
The total outlay per acre is said by Mr. Wright to amount to over R89, of 
which the chief kerns are R37-8 for digging, R16 for watching, and the same 
sum for rent. The last item appears to be high, indeed in Jalaun the acre 
rate is said to be only R2-8 for the best mar. The value of the whole pro¬ 
duce (at 10 maunds of the root per acre) comes to only R46, so the loss, if 
the figures given be correct, must, as a rule, be considerable. It is note¬ 
worthy, however, that the cost of cultivation as returned from other Prov¬ 
inces is much less than that calculated by Mr. Wright, and that in all 
cases the profit obtained is said to be large. 

The method of using the dye is described as follows by Sir E. C. 
Buck: —“In dl dyeing the previous preparation of the cloth is the most 
noticeable thing. The colouring matter is, as with safflower, not extracted 
from the plant till in the actual operation of dyeing. The roots are mixed 
with a little sweet-oil and ground to powder in a handmill. Cloth is dyed 
by being, as a rule, boiled with this powder. The kind of cloth most fre¬ 
quently dyed with dl is the coarse fabric known as khdrua. The following 
is a description of the process of dyeing which is for the most part applic¬ 
able to every other kind of cotton cloth : — 

" The cloth is well washed and soaked in water with which some powder¬ 
ed sheep’s dung has been mixed; the next step is the bleaching (ver. 
merdi). For this a mixture is made of 4 Tb of castor-oil, 5ft) of the alkaline 
earth known as rass:\ and 1 lib of sheep’s dung in about 30 gallons of water. 
The cloth is steeped in this mixture for twe f ve days when it is washed 
in clear water. It is then soaked in a decoction of myrobalan (Terminalia 
Chebuia) in water, and after that in alum water. It is then ready for the 
application of the dye For each piece of cloth measuring S yarde x ; 
yard, 30ft of powdered dl are mixed with water and boiled. Into the mix¬ 
ture, while boiling, the cloth is thrown and boiled with it till it has become 
dyed to the shade required. It is then cleaned and washed. It is sized 
by being dipped in a solution of gum and water and beaten smooth with 
wooden clubs. 

"Theterm khdrua is properly applied to this cloth when it has been dyed 
a dull-red colour in this manner; before dyeing it is generally known as 
ikri. The manufacture and dyeing of this cloth is almost peculiar to the 
neighbourhood of Mau Rdnipur, in the Jhansi district, and the following 
mention of it : i made in the settlement report of that district:—‘The 
town of Mau Ranipur is chiefly peopled by a -hermen) and chipis 

(the caste who dye in dl), besides the bantyas who are engaged in the 
khdrua trade, which is an important branch of industry and one of great 
consequence to the prosj.u rity of the p'ace. ’** Dyeing a bale of sixty pieces 
of cloth is said to cost R28, a baie of undyed ikri sells for R56, and after 
dyeing for Roo, so that the profit to t! e dyer amounts tjoR6. The annual 
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value of the export from Mau Ranipur in khdrua, and other cotton cloths N IN ceS. 
and 41 dye is stated to be R 6 , 8 o,ooo Besides kkarua, _the well known red 
sdlu is dyed with 41 , either by steeping it in a tincture of the dye-stuff or by 
the process above described. In the former case the colour is fleeting in 
the latter permanent. The colour produced is a dull red, not so brilliant, 
but far more lasting than that of safflower dve. It is little employed tn the 
production of compound colours or intermediate shades. Sn E. Ck Buck, 
in a letter to the editor, says that one of the most remarkable properties of 
Khdrua doth (*.«.. cloth dyed with 41 ) is the fact that it is not attacked ! y 
white ants. On this account it is universally used to wrap round the 
account-books of bakers and shop-keepers. ^ 

II. Central Provinces.—The reports from these provinces include under 
dl both M. tinctoria and M. citrifolia, but it is probab e that, in the i 
greater number of cases, the latter is referred to. In the Urya -district of 
Sairbalpur and the Telegu district of Upper God aver i, a wild orspontane- 
OUS species (anclu) is said to be the only one known or used, and has 
generally been spoken of as M. tinctoria, but may possible be simply a | 
spontaneous form of M. citrifolia This supposition is supported by the fact , 
that in other districts the cultivated dl only is known, and is spoken of by | 
reporting officers as M. citrifolia. Both of these forms, whatever they 
mav be, are taken collectively by the Chief Commissioner on a note on the 
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Districts. 


Area in 
acres. 


Cost of culti¬ 
vation per 


Narrincrhpur 
Damoh 
Balaghat 
Seoni 
Saugor 
Nagpur 


1.225 

125 

979 

2,171 

6,08 i 


A* a. p. 

39 '2 o 
30 8 o 
15 o o 
33 0 0 
82 2 o 


Value of 
produce per 
acre. 

Total quan- j 
tity of pro- 1 
duce in 
maunds. 1 

A 1 <7. p. 

■ 

55 0 0 

6,135 

50 0 0 

8,272 

40 0 0 

625 

60 0 0 

150 ' 

92 0 0 

3,108 

62 0 0 

$,8So j 

■| 

1 "• ' 

24,170 


Statistics. 
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These figures give an average production of lour maunds per acre. I or 
the fubbulporv, Damoh, i-amhalpur, and Upper Godavcn districts figures 
nrr hot fnrnished—in the two latur the plant is said to be found growing 


hot furnished—in the two latter the plant 

"' k Thc method of cultivation, pursued throughout the province, may 
be summarised by saying - that the seed is sown broadcast in July . that 
the plants are . ’lowed to stand for three years; that they grow two feet 
high in that period ; and that the roots are dug up in October, dried in 
the sun, cut to pieces, and then stored for sale. Almost all the rl produced 
is used within the district in which if is grown, Damoh alone sending 5,000 
maunds to out districts. The wild variety is said to be collected from the 
forests and exported in large quantil es, but to what markets is nut stated, 
except in the case of Sambaipur, which is said to send 1,000 maunds to 
Madras and to Nagpur, about half each way. 

The average prices of merchantable dl vary from 3 seers of the thin, to 
10 seers of the thick quality per rupee. 

An interesting account of the dl cultivating class is to be found in the 
Settlement Report of the Nimar district, “ It is wholly in the hands of a 
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caste called Alecs, who, to maintain their monopoly, excommunicate any 
of their members found to have sold or given away any of the seed. The 
AUes seldom own cattle, and usually rent a ready-prepared field for 
three years, as their crop cannot be grown successively on the same land 
and they practise no other cultivation. 

V T , he " 7 f is sown in the first year along with jowari, both for profit and 
to shade it from the sun. It stands alone the second vear and is not 
gathered till the third. To collect the roots intact, the" soil is carefully 
dug out to the extreme depth it penetrates, three or four feet. The land is 
thus returned to the owner greatly improved by the deep working it has 
received, and he immediately reaps a magnificent crop of todu or cotton 
from it. The cultivators are, theref re, by no means averse to rent their 
land to the Alees-, who also pay very high rent for suitable fields ready- 
prepared. The writer has known R600 paid for 17 acres for the three 
years lease, that is, Ru-12 per acre per annum, and this for land worth a 
rent, for ordinary purposes, of not more than Ri per acre. The profit of 
the cultivation must therefore be very high, though it is quite impossible 
to ascertain what it really is, from the suspicious Alees. 3i 

III. Berar. Liotard writes :— " The average extent of land under dl 
(the produce of M. citrifolia and M. tinctoriaj and the total average pro- 



District. 

Amraoti . 


Akola . 


Elichpur . 


Buldana . 


Wun 


Basim 

_ , . 


Acres, j Produce in ft. 


i, 602 
i,432 

30 


3 , 775,936 

4,924,340 

964,976 

15 


1 ne average cosl 01 cultivation is K25 per acre, the average price of 
the produce is 2 annas per lb., and the average profit is R30 per acre JXI 
is sown between the 15th June and 15th July, immediately after the first 
fall of rain: 2i6fl) of s:ed are used for each acre, and is sown in rows in 
ground twice ploughed. It germinates in about a month. In the first 
year the plot sown is weeded three times, in the second year it is weeded 
once, and in the third year the plant attains the thickness of a man’s 
thumb or finger, the thicker plants are called jambota, and the thinner 
are the dl proper. The root is cut into small pieces, and thus sold.” 

IV. Madras.—M. citrifolia is grown almost everywhere in this Presi¬ 
dency, and is largely used, most of the red cotton turbans and other red 
cloths so irueh employed in South India being dyed by the root-bark. The 
red colouring matter, called serinjewe by the dyers, is generally fixed by 
means of alum. The colouring matter of the wood is apparently not uti¬ 
lised, probably owing to the superiority and comparative cheapness of the 
root-bark. Dr. Balfour states that the latter could be obtained in large 
quantities and at cheap rates, the smallest and best roots fetching only 
from R8 to Rio a maund of 82ib. Large quantities are, at the present 
time, exported from Malabar to (uizerAt and Northern India. The dl dye 
,s gradually supplanting the more expensive red obtained from chay root, 
once famous as yielding the fine reds of Madras handkerchiefs and 
turbans. 

V. Bombay.— In 1888-89, 1,155 acres were returned as under the crop 
in the whole Presidency, of which 875 were in Khandesh, 273 in Sholapur, 
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6 in Surat, and i in Bijapur. M. citrifolia also grows spontaneously in the 
Klidndesh jungles where it is collected by the Bheels. M. tinctoria is 
said to be cultivated in the northern part of GujerAt. The price of the root- 
bark is said to be 12 seers for a rupee, or a little under R7 a maund. The 
only detailed description of the cultivation and utilisation of dl in this Presi¬ 
dency is by Mr. Narayan Daji, in his work on the Art of Dyeifig in Western 
India , published in 1873, from which the following has been compiled. 

The method of cultivation is similar to that described elsewhere, and 
need not be again described. The roots obtained are known collectively as 
suranju ?*nd the three commercial kinds, as gujerati , the thin sort; ghdli , 
the thick; and malabari, the mixed or medium kind. Mr. Daji expresses , 
the opinion that the best sort may be the root of M. tinctoria, but it is more ; 
probable that the dye-stuff is, in Bombay as elsewhere, simply selected arti- , 
ficially for commercial convenience. 

Al is described as being used in the same way as madder, for which in¬ 
deed it is employed as a substitute. The reds obtained are not inferior to 
those of madder in quality, but are said to be less permanent, and to be 
capable of being produced in fewer shades. The mordant used is alum, 
and the process in no way differs from that of madder dyeing, except | 
in the fact that “ galling ” so necessary in the latter is dispensed with. 
Mr. Daji describes three different processes at length. The first, for 
the production of “ morinda red,” is a “ cold ” process, requiring no boiling, 
and is generally used for twist. The thread or fabric is first washed 
in plain water and dried, then steeped in a mixture of castor oil, carbonate J 
of soda (khdrdS and water, called kharani. After soaking in this fluid for 
a night it is dried, exposed to the sun for seven hours, steeped in a little 
fresh water, well beaten, and kept tied in a moi t state for one night. Next 
morning it is again exposed to the sun, and these operations are repeated 1 
for eight days, at the end of which time it is thoroughly washed and care¬ 
fully dried. The twist by this process acquires a soft silk-like texture. | 
It is dyed by steeping it for four days in a mixture of solution of the ‘ 
dye-stuff with saturated solution of alum, during which time it is frequent- j 
ly worked up. At the end of this operation it is taken out, washed, dried, 
and finally steeped in a solution of carbonate of soda, which renders the 
colour brighter. 

A “ morinda purple ” is produced by steeping this morinda red twist | 
in a “peculiar black dye,” which Mr. Daji does not describe. Cloth is , 
generally dyed by a “hot process/* after previous treatment with filtered I 
myrobahan liquor, fresh goat’s dung, and a solution of alum and turmeric, i 

VI Bengal.—The following description of the cultivation and utilisa¬ 
tion of the. dl tree in the Lower Province is given bv McCann under the | 
name ot M tinctoria, R<>xb. ;—“ This small tree seems to grow in most parts , 
of Bengal in sufficient quantity to meet the demand for the dvo, which is 
almost entirely local, and if is consequently cultivated to only 3 slight extent. 
The only estimates received of the area under cultivation are the follow¬ 
ing:— 


Nadiya » .« . i big’ha. J Surun . . . 18 

24-pcivunnahs . 50 bighas. j Darbhangah . . 4 kathas. 

* Din&ipur , . 4S0 bigbas. Balasor . . 10 acres. 




42 blgnhs. 

. aoo big.ills.) 


It is, however, cultivated in many other districts, but only to a slight ex¬ 
tent, and in such a manner that the ar<.i under cultivation cannot be ascer¬ 
tained. It is occasionally grown for home use in gardens, sometimes in 
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small patches in homesteads or betel-nut plantations (Kuch Behar). In 
| Orissa It IS everywhere allowed to grow as a weed in the weavers’ home- 
steads for use it. dyeing, the weavers being in general the dyers in that 
I P art ° f . the country. In far the greater part of Bengal the plant is 
not cultivated at all, being lound in sufficient quantity in the jungles. 

“ In Bengal the plant is everywhere, except in Orissa, propagated bv 
slips or cuttings, and not from seed, as would seem to be the case in 
other parts of India: in Orissa, although generally grown from cuttings, 
it is occasionally raised from seed. It grows in all soils, but best in rich 
soils : the soil best suited to its growth is ordinary black soil with a slight 
admixture of sand. In the Darbhangah district the best soil is that locally 
called hangar. y 

“The method of cultivation as followed in the Patna Division, from 
which fullest particulars have been received, is as follows The sl'ips or 
cuttings from the previous crop, about a foot and a quarter loner, are laid 
down from January to April ( Paush to Ckaitra) in a bed, so as^to form a 
stock, and are watered regularly every third day until the rains set in. At 
periods varying from middle of June ( Darbhangah ) to September (Sdran) 
these slips are transplanted into a field previously carefully prepared for 
the purpose by ploughing and weeding. About a fortnight after trans¬ 
planting the field is weeded; the plants are watered regularly until new 
leaves shoot out, after which nothing in the way of cultivation is done for 
over three years, but the plant is left to mature of itself. A moderate 
quantity of rain is necessary for the perfection of the plant, both excess and 
deficiency being injurious. In the cold weather following the third year 
by which time the plants have attained a height varying from 2 feef ’to 8 
feet, according to the quality of the soil, whilst the straight, spindle-shaped 
roots extend into the ground to a depth of 3 or 4 feer, the roots are duo- up 
generally in January and February. At the same time the portion of the 
plant above ground, except the upper part, is cut into slips of about a foot 
and a quarter in length, which form the cuttings from which the plant is 
propagated as above and the next crop secured. 

“In other parts of Bengal where the plant is cultivated, after the 
fields have been carefully ploughed and weeded, deep trenches are duo- 
ana the sv . from these formed into parallel ridges, generally a little over \ 
feet apart, but in Bakarganj only 18 inches. On these ridges the buttings 
or slips are planted at a distance of about iS inches apart. In BdkaroTnj 
apparently the trenches between the ridge* are filled with fine earth, and 
the cuttings planted in these furrows, instead of on the ridges as elsewhere. 
In the Birganj jurisdiction of the D.nnjpur district the plant is only culti¬ 
vated on the strips of land around fields devoted to other purposes. In 
this di-.trict the plant is propagated by cuttings from the roots of mature 
plants, 3 to 4 inches long, instead of slips from the stem. The period of 
planting out the cuttings, the amount of care devoted to the growing plant, 
and the number of years allowed to elapse before the roots are du^ up) 
vary considerably in different districts. In all districts except those of the 
Patna Division, and sometimes in Kuch Behar, the cuttings are at once 
planted, on the ridges, without being first grown in a bed and subsequently 
transplanted to the fields. 1 his planting of slips takes place about the be¬ 
ginning of March in Bakarganj, from April to June in Dindjpur, in the 
beginning of July in Orissa, in June in Nadiyd, and in August in the 24- 
Pergunnahs. Then* is probably some error in the returns from these last 
two districts, as the period of planting can scarcely differ so widely in two 
districts so close together. 

“In tlie Nadiya district considerably more attention seems to be devoted 
to the growing plant than elsewhere. The slips being planted in June, the 
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soil about their roots is dug up and loosened in September and February, 
and kept carefully free from weeds in the intervals between these diggings. 
This process of digging is, apparently, repeated every half-year until the 
plant is mature. 

“ The period required for the maturing of the roots seems to vary consi¬ 
derably in different districts, depending, no doubt, on local peculiarities of 
soil and climate. In the Patna districts and in Bakarganj, the roots are 
ready for digging up at the beginning of the fourth year after the planting 
of the cuttings; in Dinajpur and Kuch Behar, the roots attain maturity in 
either three or four years; in 24-Pergunnahs in about five years; and in 
Nadiyd the plant is said to be fit to yield the dye in ten years. If this lat¬ 
ter statement be correct, taken along with the more elaborate digging and 
weeding required in the cultivation of ach in this district, it would seem to 
imply that tlie soil of Nadiya is less adapted than that of any other part of 
Bengal for this particular plant. Where the plant grows wild, there seems 
to be generally no special season for digging up the roots : the soil about 
them is turne'd up and a few of the roots cut off, the plants being left 
standing. 

“ It must be understood that the plant is still young when the roots be¬ 
come best suited for dyeing purposes, and that if allowed to grow it would 
ultimately attain the height of a large mango-tree, but the roots after the 
first three or four years no longer yield the dye in any quantity. The 
height attained by the tree, when the roots are best suited for dyeing pur¬ 
poses, is given variously as 2 to 3 feet (Patna), 6 to 8 feet (Darbhangat, 6 
to 8 cubits (Din 4 jpur) ; the circumference of the trunk is stated to be half a 
cubit ( Dinajpur). 

1 he Collector of Balasor states that achhu is considered to be a most 
exhausting crop to land. After a crop of achhu , land has to lie fallow for 
from three to five years. As a consequence, a very high rent (Rio per 
acre) is charged. 

“ As regards the average quantity of root obtained from each tree, in the 
Dinajpur district we are told that each tree produces on an average 1 seer , 
of root. 1 he Collector of Balasor states that an acre grows from 2,000 to 1 
4,000 plants, producing from 5 to 10 maunds of achhu. This would give 
about i seer of root for 10 plants, which would seem to imply that^the 
plant is only one-tenth as productive in Orissa as in Dinajpur. But the 
Orissa returns are probably inaccurate.” 

McCann then gives a table embodying all the figures regarding the 
cost and profit of cultivation, the average outturn, N:c. This tabic is full 
of obvious discrepancies which are noted and commented on by Dr. 
McCann himself who observes:—“Omitting returns which differ so widely 
from the others as to throw doubt upon their correctness, as, for example, 
those from Bakarganj and Balasor, we may sum up these figures as 
follows : — 

gha (distributed, of course, over 
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Cost of cultivation varies from K50 to Rroo per bi 
several years). 

Average outturn . . . to inaunds to 65 maunds per bigba- 

. price . , . . Ri to R18* per maund. 

P ro "t • • . . , R85 to R100 per bigha. 

mu !^ US s , een t ^ iat ^\ e cultl vation of dl is fairly remunerative. 1 

The Collector of Balasor remarks that ‘ a weaver by cultivating an a^re I 
of achhu is able to recoup himself for all charges of cultivation as well is 
to supply all his home requirements.” 


* Dr - Sch . l,ch ’ late Conservator of Forests. Bengal, reported that for Bengal i n 
general the pr.ee vanes from Ro ,0 R20 per m.vund. But as k,o is higher Thrfn the 
price mentioned tn any one- J.stnct, we have omitted it from this summary. 
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The selling price depends on the fineness of the root, the thin roots 
being by far the most valuable. In some places the bark stripped from 
the stem of the plants, as also the twigs, are used for dyeing purposes, 
the dye they yield being much inferior to that given by the roots. In 
Maimansingh the juice of the leaves seems to be occasionally used as 
a dye for cotton to which it imparts a reddish brown colour. In Saran the 
price of the root is said to vary from R18 per maund for the thinnest, to 
R14 for that £ inch in diameter. Roots over that size are thrown away as 
worthless. In Darbhangah the roots fetch R6, the bark, R4 and the twigs, 
R3‘ 

Regarding the trade in dl McCann writes, “ As stated above, the 
plant is generally grown solely for local use, and there is in conse¬ 
quence very little trade in it between one district and another. Of the 
total annual produce of the Dindjpur district, 30,000 maunds, $ths are 
exported to Purniah, Jalpaiguri, and Rangpur, adjoining districts; -J-ths of 
the produce of the Saran district (540 maunds) is exported into Tirhut ; 
part of the produce of the Darbhangah district is exported to Benares 
and Patna : all the dye produced in the Nadiya district is sent to Cal¬ 
cutta. A certain quantity also finds its way from the Patnd Division 
into the North-West Provinces. The Collector of Bakarganj reports 
that in that district the rayats sell the roots to ?nahajans y who export 
it to the North- W st Provinces and the Panjab for its dye, and that the 
annual export to the North-West Provinces is from 12,000 to 15,000 
maunds. There is no other mention of trade in this dye between one 
district and another. No particulars have been received, relating to the 
competition of aniline or other foreign dyes with acli, except from Bdkar- 
ganj, the Collector of which reports that in his district it was formerly 
cultivated over 10,000 to 12,000 bighas of land, but that owing to the 
import of foreign dye-stuff ( ? aniline) its cultivation has now almost 
ceased.” 

Describing the preparation of the dye an 1 the processes of dyeing, 
the same writer continues : — 

tf Al is used principally for dyeing the thread or yarn out of which 
the coloured borders of the cotton garments worn by the lower classes 
are woven. In the northern part of the Rajshahi Division (DinAjpur, 
Kuch Behar) it is used also for dyeing silk thread to form the borders of 
the coarse silk fabrics known as erendi or end* cloth. This is the 
chief use in dyeing to which dl is put in all districts of Bengal; but be¬ 
sides this it is used in many places to dye pieces of coarse "cotton cloth, 
or thread to be afterwards woven info such doth. The cloth most frequently 
dyed with dl is the coarse cotton fabric known as kfidrua , as is also the 
case in the N.-W. Provinces, Frequently the natives dye the cotton 
thread or yarn for their own garments with dl in their own houses; the 
dyed thread is then given to the weavers to be woven. (Lohiirdagd ) 

“ The colours given by dl vary from a reddish-yellow through pink and 
various shades of red up to a dark brownish-red . The dye contained in 
the root-bark seems to be the best red, whereas that contained in the 
woody part of the roots is more yellow than red. and consequently where 
the wood preponderates over theb.uk the resulting dye is reddish-yellow 
(Bogrd). Very full reports of the methods adopted fur <?£-dyeing have 
been received from all pans of Bengal, from which it would seem that the 
methods vary very considerably in different parts of the province. 

“Before being dyed with dl t the material is almost universally sub¬ 
mitted to a preliminary process of preparation, more or less elabor¬ 
ate. The most usual process is to steep the cloth for three or four days 
in a mixture of powdered castor-oil seeds and cow-dung or sheep-dung ; it is 
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then removed, well washed in soft water, and dried. Sometimes the cloth 
is boiled in this decoction, instead of being merely steeped in it (Santdl 
Parganas). The dung is occasionally omitted. Thus in the Santal Par- 
ganas the thread for dyeing is sometimes prepared by being steeped for 
live or six days in water containing powdered castor-seeds alone, and in 
Lohardaga, thread is sometimes simply well rubbed with charred castor- 
oil seed and then dried. Some other kind of oil-seeds may be used in¬ 
stead of, or in addition to, the castor-seed : and plantain ashes, the alka¬ 
line earth called khar (^Ft?), or some other kind of alkaline earth, may be 
employed instead of, or in addition to, the sheep or cow-dung. In Balasor, 
the thread is prepared for dyeing by being steeped in the juice of 
thoroughly ripe pumpkins or water-melons ( boital or kudoo , and pant- 
kakharu ), in the proportion of i seer of thread in i seer or 16 ounces of 
pumpkin juice. The following processes of preparing the cloth are em¬ 
ployed in the districts mentioned : — 

“Thread well rubbed with a mixture of charred castor-oil seed reduced 
to a paste with water and cow dung-, and kept in this paste for two days. 
It is next steeped and rubbed daily for 21 days in water made from the 
ashes of the bhoosa of sirgooja (tfie oil-seed Guizotia abyssynica, Crt5s.), 
boiled in this ash water, and finally rinsed in cold water. Proportions : 
one seer thread, one seer q istor«oil seed, two chittacks cow-dung. (Lohar¬ 
daga.) 

“Cloth first cleaned and dried; then mix tjie ashes of plantain bark 
and leaves with a quantity or water sufficient to wet the doth to be dyed ; I 
to this add castor-oil seed fried and pounded, and mix well, and afterwards ' 
mix with this decoction mustard-oil. Steep the cloth in this for one night; 
in the morning wash it in this same decoction, and dry it. Repeat this 
process of steeping and washing the cloth in the same water, and sub- I 
sequently drying, every day for fifteen days. Then wash the cloth in fresh ' 
water. On drying, it is ready to receive the dye Proportions : one seer 
of cash d for every 60 yards of cloth, one powa of mustard-oil for 
every seer in weight of cloth. (Dindjpur.) 

“ Cloth steeped in a mixture of mustard-oil and cow-dung [or one ni^ht. 
Next day it is dried in the sun, and the next night is steeped in water 1 
containing the ashes of plantain leaves. Next day it is again dried, and I 
on the third night is again steeped in water containing plantain ashes. 
Next day it is washed in soft water and dried In the sun/ Proportions: ! 
cloth one seer, mustard-oil one powa, and cow-dung one powa. (Bakar- ^ 
ganj.) 

“ Cloth or yarn is steeped three or four times in a mixlureof oil (castor- ' 
oil?) and country silt it he ashes of plants, dried and washed as often 1 
in soft water. (Kuch Behar.) 

“ Cot tv 1 ! 1 thread is first mixed with oil and alkali , and kept in this state 
for a month. It is then well washed and dried. (Jalpaiguri.) 

“ Cloth or thread is steeped in a mixture of cold water, castor-oil a 1 
little cow-dung, and any of the alkaline ashes {the ashes of plants) used 
by washermen. At intervals the material is rubbed vigorously about in 
this mixture, then taken out and dried in the sun, and .gain replaced 
This is continued for four or five days, when it is washed in cold wat r i 
and finally dried in the sun. (Cuttack Tributary Mehals.) ' 

1 "l t, l d l ei, ?!u Solut ! 0n - is p^parea by cutting the root ;, or sometimes 
only the bark ol the roots, into small pieces, ponndingthem well or irrindincr 
them in a ditenki, and steeping or boiling in water. Generally the materinl 
to be* dyed, prepared as above, is boiled with the roots in water but We 
times, after the roots have been treated as above, they are taken out and 
thrown away, and the clcth or thread is simply boiled in the water contain- 
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mg the dye extracted by the above process from the roots (I lindipur). A 
great, variety of substances are used as mordants or auxiliaries : these are 
iodh bark or leaves, Symplocos racemosa ( Lohardagd, Monghyr, Balasor) 
bhauria ox bhauli leaves, S y m pl° c ° s theaefolia (Dinajpur, Kuch Behar) ; 
Intkan bark, Bixa Orellana (Kuch Beharj, sood tree bark (?) (Santal Par- 
gands), myroba Ians, Terminalia Chebula < Patnd Division, Monghyr), tur- 
menc,Curcumalonga (Saran, Darbhangah, Monghyr), alum (Birblnim Din- 
ajpur Nadiya, Patna Division), dhao flowers, Woodfordia floribunda (Dar- 
bhangah, Monghyr) babul, Acaciaarabica, gumarauic, and other gums 
Darbhangah Monghyr), lime (Bogrd),saltpetre (Monghyr), bohari, Ccrdia 
Myxa (Darjflmg),*v™, * red-ochre (Darbhangah). thalthclane) bark 
and leaves, Acacia Farnesiana (?) (Jalpdiguri). Different combinations oi 
these substances are employed in various districts. They may be ap¬ 
plied to the cloth after the cleaning process described above before the 
application of the dye ; they may be mixed with the dye before the cloth 
is steeped or boiled in it ; they may be applied to the cloth along with the 
materials used for cleaning and bleaching the cloth; or, again, the 
materials required for preparing the cloth, these mordants and accessories 
may all be made into one decoction along with the dye-stuff, and the cloth 
at once steeped or boiled in this complex liquid. Most of these materials 
stem to act as mordants in fixing the colour, generally modifying the 
intensity of the red dye produced : the gums are of course employed to 
give tenacity to the colour^.” ^ y 

A detailed account of the various processes is then given, to which the 
reader is referred for further information. 

McCann States that in the three districts-Pun, Hugh', and Midnapur— 
the piant yielding al is M. citrifoiia, not M. tinctoria, but that the methods 
of cultivation and utilization arc exactly similar. From the figures given 
by the Collector of Huglf, however, it would appear that the cultivation 
of M. cttrifoha is less expensive and considered more profitable than that of 
l-Mltad M. tinctoria; also that while the root in general soils *tpretty 
much the same rate, the finer varieties fetch a much higher price. A 
peculiar form of al called hurdt is obtained from M. bracteata in the 
Darkling district. 

y^\ Rajputana and Central India.—M. citrifoiia and M. tinctoria are 
bah said by Dr. Balfour to be commonly cultivated in Lhindi, Koiah and 
Mewar, and Irvine states that the root of the latter is largely exported 
fi-om Ajmere for use ns a dye. It is doubtful to what extent these remarks 
apply to M. citrifoiia, or to M. tinctoria. 

VIII. The Nizam’s dominions.—Liotard writes : " Reports received tell 

that it is known as sen',:;: in these territories. It is n< t produced in the 
J andur district but sold by merchants from Hanamkonda and Nirmal at 
(Ji'dt-ycca) R2 for 12 seers, and is used to a small extent in dyeing the 
cloth. One of the officers of His Highness thinks that the soil of 
ihc Kdlabad l aluk is well adapted for the cultivation of the scrinji plant.” 
These remarks appear to apply to M. citrifoiia. 

IX Burma. Mason si ues that the Burmnns prepare their red dyes 
ost usually from the roots of two or three species c* Morinda, but that the 
r J ,.’ ' most genially seen in cultivation is M. citrifoiia, Roxb. (var. citri- 
folia pi v': - Kurz stales that this species Is generally cultivated in 
native gardens throughout the* province, and District officers have reported 
ij as growing apparently wild, and very plentifully, in the Tavoy and 
loungoo d si nets. Balfour mentions that M. bracteata is common 
throughout the Province of Pegu, and is frequently cultivated near Vhoun - 
r , rv * • ' 1 . the only rr-f, renr.e the writer can find to the cultiva- 

ion ol M, bracteata, and is probably a mistake for M. citrifoiia or M. 
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tinctoria. J. W. Oliver Esq. j^fas h™’ m.k* 

oS^hTrearc^h^efommon forms of Morinda in Pegu-,, Nibase taungc, 
said to be the best, cultivated by the Karens; 2, Nibase saukse, wild in 
swamo forests; and 3, Nibase segyi, wild in Dipterocarpus forests. The 
writer is unable, from want of material, to determine what these forms are. 

In Bassein 88 acres are said to be cultivated with the nyafgyt, the 
sowing be ng done in June or July. I nformation as to the quanttt.es and 
valu’ofthedye produced is unfortunately wanting, nor is it known to 
what extent the cultivated plant is M. citrifoUa or M. tinctona, some 

rCP X. tS Assam?—'lle chirf’dye^yielding species of Assam is ^ p P a ^ e "*'>' 
angustifolia, for an account of which the reader is referred to the descrip 
tion of that species. 

Foreign Trade in A!l Dye. 

Of late vears dl root has been occasionally sent to Europe, but no 
regular foreign trade in the dye-stuff appears to exist. The colour 
yielded is a fast but dull red, and appears to have little chance of competi¬ 
tion with those obtained from madder. It is possible, however, that cei tain 
of the orange and golden yellows obtained by Mr. Wardle may find favour 
and thus open out a field for foreign trade in the dye. 

Chemical Composition. 

The root bark has been carefully examined by several chemists with 
somewhat varying results. According to Anderson it was found to 
yield, by exhaustion with boiling alcohol, a crystalline principle, niortndxn, 
C„ iL Oi fi , to the presence of which the dyeing properties of the plant 
are due.' This substance is deposited on cooling, as an impure Hocculent 
material, mixed with a red precipitate. After repeated crystallization 
from alcohol acidulated with hydrochloric acid, it forms satin-l.ke, needle- 
shaped, yellow crystals. It is sparingly soluble in cold water, more 
readilv in boiling, but is deposited as a gelatinous mass trom the latter 
on cooling. It is sparingly soluble in alcohol when cold, more readily 
when boiling, but dissolves best in weak spirit. It is insoluble in 
ether. In alkaline solutions it dissolves readily forming an orange-red 
liquid; lime and baryta water yield red precipitates, while acetate of lead 
forms a crimson precipitate. Morindin dissolves in concentrated sul¬ 
phuric acid, forming a deep purple-red solution. Healed in a close vessel 
it. melts and boils/emitting beautiful orange vapours, which condense to 
red, needle-shaped crystals, insoluble in water, but soluble in alkaline 
liquid ' giving a violet, colour. This substance, which Dr. Anderson calls 
mortndonc, seems to bo the same as that formed under the influence oi 
sulphuric acid. The amir.-, niacal solution of murindone yields, with alum, 
a red lake, and gives a blue precipitate upon addition of baryta water. 

Professor Rochleder considers morindin to be identical with the rube- 
rythric acid which hr obtained from madder; but later investigations have 
proved that it differs in being insoluble in ether, and in its behaviour with 
alkalies. The same chemist regnrdt d morindone as identical with aliza¬ 
rin, but Dr. Anderson’s analysis shews the composition ot the former 
to be C, 65*81, II., V iS ; ligurcs which do not agree with the composition 
of alizarin, but agree very nearly with those which Dr . SchUtzenberger 
found for purpurin, /•., C., b=v(i, H., 3*2 (Crookes). 

Medicine.—Ainslie stales that the Cochin-Chinese place M. citrifclia 
amongst their medicinal plants, believing the FRim to be dc\>bstrurnt 
and oumcnagoguc. Dymock writes that the leaves are Used in Horn- 
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bay as a healing application to wounds and ulcers, and are administered 
internally as a tonic and febrifuge. Mr. Brown low, in a note on the timber 
trees of Cachar, states that the young leaves of var. bracteata are intense¬ 
ly bitter and are used by the Natives for the sequelae of fevers ( Agri .- 
Hort. Soc.Ind , Jc:ir. (Old Series ), XIII., 359). According to Irvine the 
root of citrifolia proper is employed in the Panj&b as a cathartic. 

Special Opinion.—§ ‘The charred leaves made into a decoction with 
mustard are a favourite domestic remedy for infantile diarrhoea. The un¬ 
ripe berries charred and mixed with salt are applied successfully to spongy 
gums” Surgeon T. Ruthmun Moodeiliar , Chingleput, Madras 

Presidency)- 

Food.—The fruit when green is frequently eaten in curries; when ripe 
it is also used’ as an article of food, and is said by Mason to be a great 
favourite with the Burmans. In the Agri.-Hort. Soc. of Ind . Jour. (Old 
Series), IX., Sel. 5<S, it is stated that the albuminousSEKDSof var. bracteata 
when roasted are used in Pegu as articles of food. 

Structure of the Wood.—Yellow or yellowish-brown, weight from 30 to 
4oIb per cubic foot, durable, used for making plates, dishes, and gun- 
stocks, and, according to Lisboa, suitable for turning. The above weight 
is given by Gamble for the wood of M. exserta, probably referable to 
this species. 

Morinda exserta, Roxb .; FI. Br. Ind., III., 1 5 6. 

This is reduced by the Flora of British India to a mere sexual form of 
either M. citrifolia or M. tinctoria. 

M. persiesfolia, Ham.; FI. Br. Ind., III., /J7. 

Syn. —M. LANCKOLATA, Walt. 

Th:s shrub is a native of Burma, Chittagong, and Singapore, and is dis¬ 
tributed to Sumatra and Siam. Gamble describes it as yielding a good 
dye. Several reports exist from the Chittagong division regarding a 
■ Morinda dye-stuff in extensive use there, which may be the product of this 
plant, but unfortunately sufficient information is not forthcoming to lead 
| to the definite identification of the species. 

M. tinctoria, Roxb.; FI. Br. Ind., III., i 5 6 . 

This is considered by many Indian botanists, as has already been ex¬ 
plain- d, to be merely a wild form of M. citrifolia, Un> c . It is possible, if not 
probable, this may be so, and thalM. bracteata, regarded by others as 
ihe sylvan form of the cultivated II, is a distinct and almost entirely wild 
species. The following are the varieties recognised by the Flora of 

British India :— 

Var. 0, tinctoria proper—M. tinctoria, Roxb.; M. aspera, W. & A. ; M. 
Cokeia (in .{ nodosa, Hum.; M. leiantha, Kura; M . citrifolia, 
Bedd., FI. Sylv., t. 220. 

Var. ft, tomentosa— M. tomentosa, Hcyne ; M* Naudia and Chacuca. 
Ham. ; M. s i RNOTMtYLLA, Spy.; M. ancustiFOLIA, Roth., not of Roxb. 

Var. y , multiflora— ill. multiflora, Ro..b . 

Var. h, aspera—M. asfer > W. h A. 

Forma exserta, see M. exserta, Roxb. 

Vern. ~Al, Hind.; A eft, auei:, darnharidra , Fh :.’G. ; Achhu , Uriva; 
Chain, buakntari , Santhai. ; Lurnong, a. - that , Assam; Arh, did), 
C. K ; Man/ishta, Boms. ; MadJi ch* tin , mu lag a chettu, Tel.; String 
laing, SiNf.rHUs ; Achchhuka, Sans. The same terms as those aheady 
given for M. citrifolia are indifferently applied to that species or to 
M. tinctoria, hut those above enumerated appear to Ixj most com¬ 
monly used for the latter. 

References. -Roxb , FI. hut., h i. ( n.C ., /‘J r 1X3; Brandi , For. FI., 276, 
277 ; Kura, For. Ft. Burnt., // , 50; Bed dorr, r, Fl.Sylv., 1. 22e >. Thwailcs, 
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. MORINGA 
(j. Murray .) con canensis. 


Bn. Ceylon PL , 145; Dab. & Gibs., Bomb. FI ., 114 ; Elliot, Flora Andh 
/op, 7 /p, /< 9 j; Campbell, Ec. Prod.. Chutia Nagpur, No. 8427 ; U.C. 
Dntt , VJ/Vzif. Med. Hind., 289 • Irvine, Mat. Med. Patna, 7 ; Baden 
Powell , P 6 . /V., 44 ; Darrah, Note on Cotton in Assam, 34 ; Lisboa, U. 
PI. Bomb., 8 9 , 246; McCann, Dyes and Tans Beng., 20 - 38 ; Liotard, 
Dyes , 40, Si-53 , 54; War die, Dye Rept., i 3 ; Gazetteers: — Bombay , 
XVII I., 44 ,* Orissa, II., 179. 

Habitat.—Found throughout India from the Sutlej eastward, and south¬ 
ard to Ceylon and Malacca; generally wild. 

' ‘pye. — The wood, bark, and root-bark yield a red dye, apparently 
idem ica ^ w1 ^ that citrifolia (see dl dye, p. 263). 

1 Mea c ^ ne,— ’* rv ' ne states that the root, like that of,M. citrifolia, is used 
internal 1 ? as an astringent. 

Food “** The green fruits are picked by the Hindus and eaten with 
their currifc?” (Boxb.). 

Structure the Wood.— Similar to that of M. citrifolia, described 
under M. exs erta » p oxb., by Brandis, Gamble, &c. According to Rox¬ 
burgh it* is “ h ard and vcr y durable, variegated with red and white,” and 
« employed £ or *gun-stocks in preference to all other kinds.” 

Morinda umbell?^ a > ^ inn • ; Br. Ind., III., 15?. 

Sy n> __^] sca ndkns, Roxb.; M. tetrandra. Jack J M. Fadavara, Jhss. 

Mern—Al Bo MB,i Buna, kai, nuna marum, Tam.; Mulughidu, Tel.; 
Maddi chehhe, Kan - 5 Kirri-malla, Sing. 

R ferenrr*; Pn xb -t FI. A id., Ed. C.B.C., 184; Knrz,For. FI. Bur m., II., 

^TnfaitesEk C ^ lon Pl - r 4*t ^inslie. Mat. Ind.,.II253; Dymock, 
Mat.Med. WMnb* 2v tf ^"A 02 > »rurv,U. Pl ‘* r 297 L Li ? b °f'p U ' 
Bomb i6"> °oo • G IcciteerS} M>’ sore ani * Coorg, I., 436; Ind. Forester , 
III., 23j f Moor’e, Ml n ‘ Trichinofoly, 19 . 

Habitat.—A diffuse shrui! met with in the hilly regions of Eastern 
Bengal, ascending to 4000 fet*, on ^ 1C l^hasia mountains, also in the Ma¬ 
lay Peninsula, and in South-W estern lnd,a ' in j he Southern Konkan, the 
Nilghiri Hills, the mountainsof i r avancpre. and in Ceylon. 

Dye—Like all other member^ of th,s S enus » the root yields a dye, 
but of a brilliant yellow, not a red, col £V r * 

Fibre,—Thwaites slates that tli l Singalese employ the tough stems 
instead of ropes for binding fences. , . 

Medicine.—Ainslie informs us that t. LI aves, made into a decoction 
in conjunction with certain aromatics, we7 e employed in his time by the 
“ Tamool doctors ** in cases of diarrhoea a?, ientery* 

Food.—“The green fruits are used . n curnes a ud the ripe ones 
eaten ” {Lisboa). 

MORINGA, fuss.; G.n. PI., 1 * 43°* 

Moringa concanensis, ISHmmo; FI. Br. Ind., J* 45 ; Moringe/e. 

Vem.— Sainjna, suttjna, segora, hegu, segn, Rai. ; Mtiah, Sind; Sainjna, 
Bomb. ‘ J 

References.— Grah., Cat. Bomb. PI., 43 ; Data. & G ibs 'i Bnn:b - FI., grt . 
Brandis, For. FI., All; Gamble, Man. Timb., it a ‘ 

Drugs, Sind, 44 ; Lisboa, U. PL Bomb., 57, 101 • Ind\ an Forester , XII.. 
App. 10. 

Habitat.—A small tree met with on the dry hilLs of Rdtfutana, Sind 
and the Konkan. * Jt 

Gum.—E. A. Fraser, Esq., Assistant Agent to the Govenuf General • 
Rajputana, states, m a note furnished to the editor, that it yields a " hiu 
gum of little value. 

18 A M. *18 
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Food.— The unripe fruit and flowers are eaten as a pot-herb. 
u rray states that the roots, like those of the next species, have a pun¬ 
gent flavour, and are said to be used as a substitute for horse-radish. 

Moringa pterygosperma, Garin.; FI. Br. Ind., II., 45, Wight, 

1 he Horse Radish Tree. [ /// ; /. 77 . 

^^k R „', N , GA OLh: 1 FE Ra, Lam.; M. zbylanica, Pers.} M. POLYGON 

A N Di N AMoR?NGA H . E L-„,f OR,NGA ' VahL;lL DEC -' N ' URA - WiUd -> G V,L- 

Vef n - Shainah,\shajnd, sfgui, soanjna, Hind .; Sojnd, sujunn, s • 
BtNG.; Mumg/ia, sajtnd, Uriya ; ilulgia, K<Jl.; Mungaarnk S "nna, 
S«h„ V ia, senjna, sijna, N.-W. P.j Soanjna, sunjna, sc,:) AN Ti' L ? 
Swanjera, Sind ■, Mungt-kA-jkar, Dec.; Sarag*6, se/to, Lina Pn v 
S r^j* s p n ff a > shegva, Bomb. ; Munagdcha-jhdda/ladadi- ) P taiJ X ai * 
jhada, shcvaga , *//«#/, Mar.; Saraguvo , Guz.; Musing, G 
gai, morunga , Tam. ; Muvaga , adavi-munaga, kdru mm OA * "Dirun- 
1el Nugge-gidd. Kan. ; Murinnci , Malay.; Ddndalonb ia K a * ™* <ra g a > 
davit ha, Burm.j Murungd, Sing.; Shobhdnj ana-vrikshc j”’ 

Sigru, Sans. iha, sdbhanjana. 

References.— Roxb., FI. Ind., Ed. C.B.C., 36 o ; 7 , . c . ^ , 

7 <?; Brandis, For. FI., 129; Purs, For. FI. Burm., l 'hf ff 8 ' Ca L' 
Sylv., t. So; Gamble , Timb., 114 ; £>a/jc. <&» r\’ Bed dome, FI. 

StcTVart, Pb. Pl . , /$>; Ft®. ^ 3 . Campbell , Fr/>/. Eco' il ^:> p J r '> 3l 4 i 

Xo. 7820 ; Grain.a:, Cat. Bomb. PL, 4b; Mason, ( J: “La Lugpur, 

S<>, 749 i 5 /> U r . Elliot, FI. Andh., 11, $3, 67, u Its Reoplc, 

PL Ind., V., its ; FWim. < 5 / : fcr*. 6 / r ?>***• 

t/.i 
XI: 


Murray, PI. & Drugs, Sind., 44 ; DyniXfU Jnd 'j 75 ; 

zotf; HW™ «;;<* //«#£, Med. W. Ind., 2 nd Ed., 

Official Carresp. on Propose i Nc-x 1 tarmac °M> Did., Vol. 
Bird-wood, Bomb. Prod.. 149, 220, : r s ’ / d 234 , 3 iO ; 

/|J., 297; £ b - P r r " 3 97 » 

ho.), 3 oS ; Star**, /?<■/>. V \ f!, tH L Dl \ L kX°. L X*.H*W* F. 


^2. 


Cao.), 3 o 8 ; Stocks, Pep. on Sind. d 7 'd"‘i‘'A' 7 ' 

Gao.), 57, / 5/, 2 / 5 , 275, 597 ; F \ Us $C u i P ' B ? mb - iff Bomb. 

Pt. i.(Cums and Resins), f?? A V"' P '" T - 

Pruitt), 44 , 59 -, Royle, Gums A’J t, ■ V p v J>P‘ n ’ s ' and 
4 . to, 26136, 50, SI, S3, ft a 'r l h - W - Dc F- Rrpt.), 
Cums and Resin’.;. W; ■ CV 

fnmrry, 3-,0 ; Ain-i-Akbt.£ ( , /- y Frr- 

DiwtOur 1 ^ 8 - Nichols' irt> nf OC>i ?- n - r * n , Brans., fol. L. <>4; Statistics 
nop it. 79; Settlement %?' ^^oorc, Man Trichi- 

Mmidlak .?S; CArf/n’ % P t nr P \ l j '<> ' f f 1 > ( - cntr al Provinces, 
r • „ ,,/fj o-? ror. Ad. Rtpt., Limtia^Nagpur. ’A? <> 

0riss ?' 11 ■> 180 5 ^ 2 *& 5 ;vi£:J; H: 

]■ ]',.)! 23*1 Amr :> 1 '' & l XVIII, 52; Pan jab, Karnal, 16; Mussaffar- 
jy \ xx \ sjr f sar > 4‘, Hoshurpur, 10 ; Jhang, 16 ; iV.-H'. F.. I., 60 : 
II ’ - . Ij ‘ L 519 ; Mysore and Coorg, I., 52, ^5 ; Indian Forester, 
& 4 TlI$tW'X>l 6 ' Rncyrl.. ,W,i6d, 

w h i f -1 a ' ; ; /n "** /7 »' ( '- 

O.Hiif. rrmnumlv' 6 ’ wild ,T } the sub-Hirn 4 Jayan tract from the Chendb to 
flo v s } in Ind5 ^ m< -! Burma on a- count of its leaves, 

mnverb, ana p .,|) 0 f which are eaten. 

turns^tr^a 8 a ^ um vvdl,ch is ^'hite when it exudes, but gradually 

.... 1 ..jcn j ' *^gany colour on the surf,, .e; used in native medicine. This 
' iv Jon ^ s to the tragacanth or hog-gum scries, but, owing to its 
in r< lourr dari< colour > ,s °f no European commercial value. Samples vary 
r t ' n from dark rtialiogany, red, or pink to almost white, and in shape 
J * • ta ^ a< P 8 to t I 1 1 1ct gums of the tragacanth scries, 

s -soluble in water. About 8*3 per cent, is soluble in alcohol, 7*85ofthe 
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remainder in ether, while the residue is almost completely dissolved by 
alkalies.| This gum isoneofthose frequently called MoCHARASor Mochras. 

Dye.—Ainslie states that the wood is* used in Jamaica for dyeing a 
blue colour, u for which purpose I cannot learn that it is employed in ( 
India/’ The gum is used in calico-printing. 

Mr. Christy, in his New Commercial Plants , includes this amongst 
East Indian tans, the bark, according to him, being used and known under 
the vernacular name of subanjuna. As far as India is concerned, this is a I 
mistake; the plant is far too valuable as a vegetable producer to be used j 
as a tan, even should it possess the necessary properties. 

Fibre. -The bark yields a coarse fibre from which mats, pape**, or 
cordage might be prepared. 

Oil.—The seeds yield a clear, limpid, almost colourless oil (according | 
to Cloez 36*2 per cent.), rather thick at ordinary temperatures, easily ex- 
tractcd by simple pressure. It has a sp. gr. of 0*912—o 915 at 6o° FI-., is 
fluid at 77 0 Fh., thick at 59 0 Fh., and solid at lower temperatures. It is 
almost devoid of odour and flavour, saponifies slowly, and does not turn | 
rancid. Composed essentially of oleine, margarine, and stearine, after ! 
separation of the, solidifiable portion by cooling, it is one of the best < 
lubricants for fine machinery. The oil from this species and that from j 
M. aptera, Juss ., are commercially termed Ben oil and are highly valued 
as lubricants by watch-makers. It is, however, seldom made in India and I 
does not form an article of export, a fact which is the more remarkable j 
when one remembers the great extent to which the tree is cultivated. India j 
might easily, and apparently profitably, supply the whole world with I 
Bpn or Moringa oil, and it is to be hoped that attention may be directed 1 
to the subject. In addition to its value as a lubricant, it is highly esteemed j 
by perfumers, owing to its great power of absorbing and retaining even 
the most fugitive odours In the West Indies it is said to be used as a | 
Salad oil. [ For Benne Oil see Sesamura.] 

Medicine.—The medicinal virtues of this plant have long been known 
and appreciated in India. It is frequently mentioned by Ohakradatta, 
also in the Bhdvaprakdsa , and other works on Sanskrit medicine. By I 
ancient writers the root is described ns acrid, pungent, stimulant, and 
diuretic when given internally, rubefacient when applied externally. The 1 
seeds have similar properties ascribed to them and are called sveta j 
marietta, or white pepper. In the Bhdvaprakdsa two varieties of Sobhan- j 
jana or Moringa root are described, namely, a white and a red. The root 
of the former is said to be a stronger rubefacient, while that of the latter . 
is preferred for internal use. A decoction of the root-bark is recommended j 
by Ohakradatta, and in the BUdrnprakasa, for ascites, enlarged spleen pr 
liver, internal and deep-seated inflammation, and calculous affections. It 
is also directed to be used externally as a plaster or decoction over in- 1 
flamed parts. The fresh juice of the root-bark is recommended for much , 
the same diseases as the decoction, and is also said to relieve otalgia ! 
when poured into the ears, while the gum is said to be used for tlie same 
purpose ( (J . C. Dutt). 

Dymock informs us that Muhammadan writers describe the ’ lowers as 1 
hot and dry, and consider that they expel cold humours, disperse sw ellings, 1 
act as a tonic and diuretic and increase the flow of bile. The juice of tiie l 
root is prescribed by them with milk, as diuretic, antilithic, digestive, and ! 
useful in asthma. A poultice made from the root is supposed to reduce j 
swelling, but is said to be very irritating and painful to the skin. The 
pods are esteemed as a vegetable, and act as a preventive against irtes- j 
final worms ( Dymock , quoting the Makhran). 

The root and oil were early noticed by English writers on Indian I 
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1 Idteria Medica. Dius Fleming wrote :“ In medicine the root of the youn^ 
tree completely supplies the place of the horse-radish, whether employed 
externally as a rubefacient, or used internally in cases of palsy, chronic 
rheumatism and dropsy as a stimulant. The expressed oil oi the seeds 
is used externally for relieving the pain of the joints in gout and acute 
rheumatism. Ainrriie also notices the green root, giving the same informa¬ 
tion, and adds that it was prescribed by native doctors in doses of about 
one scruple in intermittent fever, was also used in epilepsy and hysteria, and 
was considered a valuable rubefacient in palsy and chronic rheumatism 
He quotes Fleming’s account of the oil. Later, Taylor writes that the 
tresh root, mixed with mustard seed and green ginger, is used as an external 
application in rheumatism and is also administered internally in enlarge¬ 
ment of the spleen and dyspepsia. Honigberger states that “ the fruit is 
administered by th e Hakims in affections of the liver and spleen, articular 
pains, tetanus, debility of nerves, paralysis, pustules, patches, Indian 
leprosy, Sic.;’ and recommends the root for soreness of the mouth and 
throat, and the gum for dental caries. 

Later writers have, as a rule, simply repeated certain of the above enu¬ 
merated opinions in their accounts of the drug; and in the Pharmacopeia 
(f India it has a place on the secondary list, and is briefly described. 
Stewart adds to the above information that the gum is used in the Panjdb 
for rheumatism and as an astringent. Dymock also informs us that in 
Bombay a decoction of the root-bark is employed to relieve spasm, and gives 
the following^ interesting account of the medicinal use of the plant in the 
Konkan:—“ The bark of the wild tree is ground with Plumbago root, 
pigeon’s dung, and chicken’s dung, and applied to destroy guinea-worm! 
Four tolas of the juice of the leaves of the cultivated plant are given 
as an emetic. The gum is said to be used to produce abortion, but it is 
difficult to obtain any reliable evidence on a point of this nature ; it would 
be quite possible to tue it as a tent to dilate the os uteri, as it is very tough, 
and swells rapidly when moistened. ” In Bengal half-ounce doses of the 
bark are employed internally for the same purpose. 

The root is in all probability the onlv part of real medicinal value, and 
would appear lobe a perfect substitute for the true horse-radish, Cochlearia 
Armoracia. It has been examined by Broughton and was found to yield 
by distillation with water an essential oil of disgusting odour and much 
pungency. It differs from the oil of mustard and garlic, the odour being 
distinct and more offensive (Pharma cographia). b 

Special Opinions.— § " The root is used as a blistering agent in cases 
of enlarged liver in young children, and is also said to be used as an abor¬ 
tive” (IV. Forsvth, P.R.C.S., Civil Medical Officer, Dinajpore). “An 
infusion of the fresh root is used as a stimulant and diuretic in dropsical 
afTcctions, also as a gargle in hoarseness and relaxed sore throat ” (Civil 
Surgeon J. H. Thornton , M.B., Monghyr). “The gum is frequently 
applied to disperse glandular swellings” (Assistant Surgeon S. C . Bhat- 
tacharji , Chanda , Central Provinces). “The young leaves, the flowers, 
and the young pods are used as food in West Bengal. The flowers are 
hot, dry, tonic, and useful in catarrhal affections” (Civil Surgeon D . 
Basiiy Farid pore, Bengal). “The leaves, ground into a paste with a few 
pods of garlic, a bit of turmeric and a little salt and pepper, are given 
internally in cases of dog-bite and applied externally over the bite. In five 
or six days the wound heals and the inflammatory and febrile symptoms 
subside’ r {Surgeon-Major D R . Thomson , A/. A, C.I.E., Madras). “The 
flowers, boiled in miik, are said to be aphrodisiac” (Native Surgeon T . 

R • Mooddliar, Chinglcput> Madras Presidency). “The root can'be used 
as a rubefacient and counter-irritant in rheumatic cases” (Surgeon R. L 
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Dutt, M.D ., Pubna). “The juice of the bark is used for mange in 
horses” {Surgeon-Major P. N. Mookerjee , 32nd M. N. Cuttack , 
Orissa). “ The bark of the root made into a paste with water can be 
used as a substitute for cantharides” (Assistant Surgeon S. C . Bose, Banki- 
pore). “ The root-bark, which is used as a substitute for horse-radish 
by Europeans, makes an excellent rubefacient plaster. The outer bark of 
the tree is also similarly used. I have found it very useful as a carmina¬ 
tive stimulant given internally in flatulent colic, in combination with 
asafeetida and ginger. These ingredients are pounded together and given 
in the form of a bolus (30 grains) twice or three times daily. The leaves 
cooked with the lye obtained from the ashes of the plantain tree are made 
into a sort of soup and used as an article of food in North Bengal, and 
considered a good antiscorbutic, but both the leaves and pods which are 
also used in curries are usually supposed to be heating*’ ( C . T. Peters , 
M.B . , Zandra , South Afghanistan). 

Food. —The tree flowers in February and produces a long whip-like 
bean in March and April. The leaves, flowers, and pods and even the 
twigs are used with various condiments, and cooked in many ways as 
pot-herbs, and the pungent root is employed as a garnish instead of 
mustard. The fruit is also made into a pickle, which is described 
as “most nauseous to Europeans,” but which appears to have been long 
known and appreciated by the natives of Northern India, being men¬ 
tioned (300 years ago) in the list of pickles given in the Ain-i-Akhari. 
The root has long been known to Europeans in India as an efficient 
substitute for horse-radish, and is thus described by Fleming: “The 
root of the young tree, when scraped, so exactly resembles horse-radish as 
scarcely to be distinguished from it by the nicest palate.” It is now uni¬ 
versally used like true horse-radish, as a condiment with roast beef, &c. 

Fodder.—In many parts of the countrv the twigs and leaves are 
largely lopped for fodder. 

Morphia, see Papaver somniferum, Lin "■ ; Vol. VI., Pt. I. 

Morrhua or Cod-liver-oil, see Kish, Vol. Ill, 368; also Gadus 

[ morrhua, Linn.; Vol III., 462. 

Mortar, see Carbonate of Lime, Vol. II., 142; also Cements, Vol. II.» 

[ 245; and Cocos nucifera, Vol. 11 ., 455 - I 

MORUS, Linn .; Gen. PI ., III., 364. 

A genus of trees or shrubs which, according to the Genera Planta¬ 
tion, comprise ; from ten to twelve which have been reduced to five by 

Bureau. In the Flora of British India three are described as natives of 
Indip. while two, M. alba, /. inti., andM. atropurpurca, Foxb., arc staled to 
t>o extensively cultivated. All the Indian sped. '; are united by Bureau under 
M. alba, Lin and following him many Indian writers have described all 
the Indian forni^ under one name. 1'he economic information regarding 
each species cannot, therefore, is a rule be separated, Ivjt it appears prob¬ 
able that all possess very; similar feature-, and may, theicfor.-, all be used 
similarly to M. indica, which, as the commonest of the Indian White Mul¬ 
berries, will be most fully described. 

MoruS alba, Linn ; FI. Br. Ind., V.. 402 ; Urticaco:. 

The White Mulberry. [L\hh. 

Syn.-M. alba (in part). Bureau; M. serrata, W *•//./ M, iatarica, 
Vera.— Tut, tul , tulkh «, ifi’Urti , (hutt, Hind.; Tut, Pn.; Tut, chinni, 
sai.>r, tutla, skah-tut, Bomb.; Vppn r.'ule, Kan. ; Tula, Sans.; Tuih 
tut , Arab. Si Pers. 
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Ind < Ed - C.B.C., 65S; Voigt, Hort. Sub. Cal, 
M’’ Brand's, For. FI. . 40], t. 4T, Gamble, Man. l imb., J2]; Dale. & 
Gibs., Bomb. FI., Suppl., So; Stewart, Pb. PL, 21S; Aitchison, Bot. A fell 

o' a 71'-' WQ; r? C > QP& in Cult ' PL '> 7 49 ; Baden Powell, Pb. Pr., 

> Atkinson, Him. Dist., 317 ; Lisboa, U. PI. Bomb., 126. 172, 235 • 
Ayeen Akbery, Gladwin's Trans ., I., 84; JI. S 1 35; Gazetteers-.—Mysore 
% d 7 °o- P ” 1V - lxxviL -■ Xarnal, ,6; hid. Forester, 

Bengalfm, App’., MU.’ 4 ’ '°’ ’ ^ ApP ' **•' 4grL D$pt ' 

Habitat.—A deciduous, monoecious tree, cultivated in the Panjab, the 
rsortu-W est Himalaya, and Western Tibet, ascending 1 to 11,000 feet * dis¬ 
tributed either wild or cultivated to Afghdnistan, and North and West 
Asia. 1 he original wild area of the species is involved in great obscurity, 
an obscurity which has been increased bv the fact that botanists have at 
different times given the species conflicting characteristics. Thus Bureau 
in DC. Prodromus reduced all the Indian species (now again recognised 
as distinct in the Flora of British India) to Morus alba, while other writers 
have described mere cultivated forms as distinct species. DeCandoIIe writ¬ 
ing of Morus alba, Linn ., as defined by Bureau, remarks :|“ The antiquity 
of its culture in China and in Japan, and the number of different varieties 
grown there, lead us to believe that its original area extended eastward 
as far as Japan; but the indigenous flora of Southern China is little 
known, and the most trustworthy authors do not aflirm that the plant is 
indigenous in Japan, 64 It is also worthy of note that the white mul¬ 
berry appears to firive especially in mountainous and temperate coun¬ 
tries, whence it may be argued that it was formerly introduced from the 
North of China into the plains of the South.” Sir d. D. Hooker writes 
“wild or cultivated in Afghanistan, North and West Asia,” but De- 
Candolle states that, he believes the tree not to be truly w ild, but to have 
been naturalised in Persia, Armenia, and Asia Minor at a very early 
epoch. It is intere ting to note that Sir J. D. Hooker’s opinion is con¬ 
firmed by that of Aitchison, who, in his Botany of the Afghdn Delimita¬ 
tion Commission, writes: “An indigenous tree near water a^Badghis, at an 
altitude of above ?„ono feet.” If not indigenous to Northern India the 
tree appears to have been cultivated from remote times in the North-West 
Himalaya. In more recent years, it has extended to the plains of the 
Panpb, Bombay, and even Bengal, where it is grown partiv for feeding 
the silkworm with its leaves, partly for the sake of its fruit. 11 is cultivated 
in the same way as the more commonly grown species M. indica, Linn 
to which the reader is referred for an account of the methods employed. ’’ 
Fibre —see M. indica, Linn . 

Medicine. Baden Powell, writing of M. nigra (by which he probablv 
meant the black fruited form of M. alba), remarks that the sweet, deep 
red juick of the Iruit is used for sore throat, and acts as a pleasant refriger¬ 
ant in cases of fever. The fruit is employed by kokims, as a remedy for 
sorethroat dyspepsia, and melancholia, while the bark is considered pur¬ 
gative and anthelmintic, 1 

Food and Fodder.—The Indian white mulberry flowers in February 
and the fruit ripens in May and June The fruit varies greatly in different 
localities, and it is difficult to determine whether the descriptions of many 
authors in reality refer to the fruit of this species or to that of the M. nigra. 
Brandis writes: "There are many varieties, sweet and acid, and of ali 
shades of colour, from white to a deep blackish-purple. The large white 
kind of the Peshawar valley (yhah tu:> is one of the best.” The following 
kinds arc, according to Stocks, cultivated in Baluchistan : — Sink colour 
k and whiten d i wa ni (grafted), with delicious 

small pearly, white fruit; shah tut (royal mulberry); khar tut (jackass mul* 
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berry). So many are the gradations in quality and colour, that Brandis 
considers it not impossible that, in the Panjab and Afghanistdn at least, it 
may be found impossible to maintain the distinction between the two spe¬ 
cies, M. alba and M. nigra. . 

The fruits of all the better kinds are considered great delicacies by the 
natives whether fresh, dried, or preserved, and in Kashmir and Afghan¬ 
istan constitute a considerable portion of the food of the inhabitants dur¬ 
ing autumn. Baden Powell states that in Afghanistan the fruit is dried 
and made into flour, the bread from it being nutritious and fattening. 

The leaves are extensively used for feeding silkworms, especially in 
Kashmir. They are also considered excellent fodder and are given to 
cattle when they can be spared. They have been recently very highly 
recommended as a powerful lactagogue, a contributor to the Indian Agn- 
culturist (August 10th, 18S0) stating "that with a seer of leaf morning and 
evening the yield of a cow increased from three to five measures of milk. 

Structure'of the Wood. —Yellow or reddish-brown, hard, even-grained, 
weight 38 to 5(*ib per cubic foot. It seasons and polishes well, and is used t 
for building, boats, furniture, and agricultural implements. 

Industrial Uses. —For the value of this species in sericulture, see Silk. 

Moms atropurpurea, Roxb.; FI. Ind., Ed. C.B.C., 658. 





Vern. — Chin-ki-tut. 

References.— FI. Br. Ind., V., 49T; ? Stewart, Pb. PL (under M. sinen¬ 
sis), 2iS ; Baden Powell, Pb. Prod., 5S5. . 

Habitat.—A Chinese species closely allied to, if not a variety of, M. 
alba, with long, cylindric, dark purple fruit, cultivated in India. Stewart 
(underthe name above cited)describes a Chinese species as follows : ‘‘1 no 
cultivation of this species has been largely extended in the Panjab, chicflv 
from the Saharanpur Botanic Gardens, with a view to sericulture, and 
now there are thousands of them in the Bari Dodb, &c., ready for use, 
when the proper method of managing the worm has been found/ 

M, indica, LiniiFL Br. Ind., V., 492 ; Wight, Ic., t. 674. 

Syn.—M orus alra, vnr. indica. Bureau', M parvifolia, Royle ; ? M< 
AOIDOSA, Griff.', M. CUSPIDATA, Wall. ; M. alba, var . cuspidaia, 

Vern . -Tut, tutri , Hind.; Tut, Bfng.j Nuni, kola, Assam ; Chhotn kmi- 
bu, kimbu, Nepal; Mckrap, nambyong, Lepchaj Sing (ok, Fuutiaj 
Tut, 
jo~kul 
Slut 
ka 

vrik j 

4 -# 1 a r • rffcr j 4 ^ , _ _ -- m — - - - . - - , 

Brandi':, For. ft., 40X / Kura- Far. FI. Bu nu, il., ; Gm.iLe, Mu n. 
Timb., 3 &; Stewart, Pb. PL, 21 <V; Ma on, Burma and Its l copie, 4S*> 
77s • RrmFr:-,Amb., Vil., t. S - Moodret: $(i: r. , S:>/<*. Hut: \ Ind., 
y/ 7 . r. C. Duit. Mai Med. Hindus, 32 i : Murray. PI. Drugs, ^.nd., 
.?/ Birduoad, Bomb. Prod., 177 : Budtft P»rvell, Pb. Pr., 2b',, 27 1, Sit, 
ctfc, ,■ Atkinson, Him. Dist. (Voi. A., N.-W. P . Gag.), 3 t 7 , 742 •' Storks, 
Rep 071 Sind.; Vsejul PL Bomb. (Vol. XXV., Bomb. G as.), J2 172. 235, 
3no • Forbes Wat on, Icon. Prod. X.-W. Pr</v., PL V. (Vegetables 
Spires, and Fruit.)* 44 » - Royle, fibrous PL, 34- 

nous Prcn. 1 . (P. W.Dcpt. Rcpt.), it 
of Agricultural Dept. Bengal, 18* 

Panjab, Lahore, 15 ; N.-W. P„ Shu. 

Simla . 12; Sidikot, 11 ; Shdhpur, / 

P., III., 33 , 24S; Mysore and C 001 
V 37 ; VI., 3 . ' 

Habitat.—A moderate-sized, dcciduotis tree or shrub, found in the 
Temperate and Sub-tropical Himdlayn from Kashmir to Sikkim, ascend- 
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The True Indian Mulberry. 


ing to 7,000 feet; also met with wild and cultivated for silkworm feeding, 
in Bengal, Assam, and Burma; distributed to China and Japan. In 
North India the tree is leafless during the cold season, the "new leaves 
appearing from the middle of February to March or even to April. It 
flowers in March to April and the fruit ripens in May, June, or later at 
great elevations. 

Cultivation. —As already stated, the Indian white mulberry is largely 
cultivated in many parts of India for purposes of sericulture. In Assam 
the silk of the Pat worm (Bombyx textor and B. crcesi) is produced on 
this tree (see Siik). The method of cultivation varies slightly in different 
localities, but it may be sufficient to give a detailed account of the course 
followed in the Burdwdn district of Bengal, extracted from a Report of 
the Agricultural Department of that province : — 

“Soil. —In the opinion of the cultivators, mulberry can be grown on 
any description of high and well-drained land, success depending more 
on the mode of the cultivation and the quantity of manure used than on 
the nature of the soil. It seems, however, that it does better in clay loam 
than either in stiff clay or sandy soils. 

“ Preparation of the field .—Deep cultivation is an absolute necessity, 
in the cultivation of the mulberry. For this purpose the ordinary country 
plough is altogether inefficient. As soon as the rains are over and the 
earth is still soft, the land is dug to a depth of about iS inches by the 
kodali. This is generally done in Asivin to Kartik (15th September to 
15th November). This depth is attained at the cost of much labour and 
expense. The large clods are broken by hammering. The field is then 
ploughed twice and levelled with the ladder. If there be no rain and 
the ground be dry, it will be necessary to irrigate the field before plough¬ 
ing ; the land should be well weathered. 

“ Planting. — When the land has been well prepared, holes are made 
over the field 18 inches apart, each hole being 18 inches by 18 inches 
and 6 inches deep. Mulberry is propagated by cuttings. When an old 
field is cut down, the plants are divided into pieces about 9 inches long, 
the tops, as well as very thin and dry stems, being rejected. The cut¬ 
ting is done by placing the stalks on a hard substance and striking 
them with a sharp knife, care being taken at the same time not to split 
the ends. The cuttings are then made into bundles tied with grass close 
to the top and bottom. A hole is now made near a tank, and the bot¬ 
tom of it is worked into mud. The bundles are sunk into this mud 
to a depth of a few inches, and are then covered with more of the same 
substance. The cuttings are kept in this way for about a month, and are 
from time to time watered. When the buds have put forth shoots about 
two inches long they are taken out for planting. 

“In the holes made in the fields, as above described, these cuttings arc 
placed horizontally from one to three in each hole. They are then covered 
with earth and watered from a ktelsi. The cuttings are well pressed into 
the earth, taking particular care not to break the shoots As long as the 
cut.ings do not take root they should be watered once a week. When the 
plants become about a cubit high the whole held is flooded, and after a 
week 11 is hoed with the kodalt , the earth thaL was raised in making the 
holes being thus spread around the plant. After the plants have attained 
a height ot two to three cubits, it is not necessary to irrigate the field 
more frequently than once iJ to 2 months. 

“Plucking the leaves. —The cuttings are planted in fCarlick to Agraha- 
yan (15th September to 15th December), In Falgun (15th February to 
i Sth Ni arch) the plants will be in a fit condition for plucking the leaves. 
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At first only the leaves should be plucked, but when the plants have 
grown sufficiently, the twigs can be removed without injury. 

“ After-treatment .—The field should be hoed once in May, and in 
the end of June and beginning of July, weeds should be smothered by 
turning up the soil. In Chaitra (15th March to 15th April) of the 
2nd year, before the commencement of the leaf-plucking season, the field 
is manured with pond mud, the quantity of mud used being often so large 
as to alter the whole nature of the soil. About 400 maunds of mud are 
applied per bigha. The mud receives no previous treatment before being 
brought to the field, but before being mixed with the soil, it is first placed 
in heaps between the rows of plants, and exposed to sun and air, and is 
mixed with the soil at the hoeing time in May. 

44 The fields are thus manured with pond mud once in every three years. 
The plants are kept up for ten or twelve years, when they are ratooned, 
i.e.y they are cut down at the bottom, when the field is hoed and manured, 
New plants come up, and these are kept up for five years more, when a 
new field ought to be made. Sometimes a second ratooning is given, and 
the plants are kept up for another five years ” (First Annual Report of 
the Director of the Agricultural Department, Bengal, 1886, App.,p . lviii\ 

Attempts have been made to cultivate M. alba in the Panjab on a large 
scale for purposes of sericulture, but without success (see Silk). 

Gum.—Mulberry gum was amongst the samples exhibited by Lieuten¬ 
ant Hawk'es at the Madras Exhibition of 1855. It is mentioned by Watson 
and Cooke, but no account of its properties or uses appears to exist 
in the literature of Indian products 

Fibre.—The bark of a mulberry (probably M. alba, Linn.) seems to 
have been employed in China from very early times for paper-m?.king. 
Thus Marco Polo informs us that 44 the Grand Kan causes the bark To 
be stripped from these mulberry trees, the leaves of which are used for 
feeding silkworms, and takes from it that thin rind which lies between the 
coarse bark and the wood of the tree. This-being steeped and afterwards 

E uunded in a mortar until reduced to pulp, is made into a paper, resem- 
ling that which is made from cotton. Royle commenting on this pas¬ 
sage remarks that the fibre from the countless number of shoots pruned 
from the trees in their cultivation to feed silkworms, and now thrown away 
as useless, might yield good half-stuff for the paper-maker. “Mr, Hen¬ 
ley,” he adds, “ informs us that afterleaving India, he produced very good 
specimens of half-stuff from the bark of these rejected stems.” The bark 
separates when the cut stems are steeped in water, and when pounded up 
leaves a mass having much of the good qualities of linen rag “ half-stuff. 
No economic information exists regarding a fibre obtainable from M. 
indica, but there is little doubt that this species would yield a fibre of 
similar roperties. The twigs arc employed in many localities, on account 
of their toughness and strength, for binding bundles of fuel, loads, &;c. 

Medicine.—The fruit has an agreeable aromatic and acid flavour, 
is cooling and laxative, allays thirst, and is grateful in fevers. The bark 
is supposed to be vermifuge and purgative. The root is considered an¬ 
thelmintic and astringent. 

Special Opinion's.— § 41 The syrup of the fruit is used as a gargle in 
inflammatory allections ot the throat, and for relaxation of (he uvula** 
(Civil Surgeon R Gray* Lahore). 44 A decoction of the leaves js used 
as a gargle in inflammation and thickening of the vocal ends” ( Civil 
Surgeon J. Anderson, M.B ., Bijnor, N.-W . P.). 

Food and Fodder.—The fruit is inferior to that of M. alba and is 
little used as an article of food except in times of scarcity. The leaves 
are used for feeding silkworms, and a.e also valuable as fodder. 
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Structure of the Wood.—Yellow with darker streaks of various colours ; * 

hard, very similar to that of M. alba; weight 42 to 471b per cubic foot! 
Used in Assam for boat oars and furniture; it does not seem to be employed* 
in making tea boxes, but would be very suitable for that purpose. J 
Industrial Uses—As already stated, it is a highly important cultivated 
shrub in Indian sericulture. For an account of the worms reared on it 
See., see Silk, Vol. VI. 


Morus laevigata, Nall.; LI. Br. hid.. V., 4g2. 


Syn.— Morus alba, var. laevigata, Bureau ; M. glabrata, Wall . 

Var. viridis , Bureau; M. viridis. Ham. ’ [Burm. 

Vern. — Tut , Hind. ; Tut , shdh-tiit, siylh-tut , Kumaon ; Tut, Pb. ; Malaing* 
References. — Brandis, For. FI ,409 ; Baden Powell , Pb. Pr., 5^5 • Atkin • 
son. Him. Dist., 317 ; GazetteersAmritsar, 4; Rawalpindi, 15 • I n d> 
Forester, IV., 47; XI., 355 ; XII., 64; Agri.-Hort. Soc. Ind., Journ, 
XIV., 22. 


Habitat.—A medium-sized tree, wild and cultivated in the Tropical 
and Sub-tropical Him&laya from the Indus to Assam up to 4,000 feet, also 
cultivated in Bengal; wild in Martaban and Tenasserim. 

Food.—The flowers appear in the cold weather, and the long cylindri¬ 
cal, yellowish-white or pale purple fruit ripens in March to May, and is 
ea'.cn, though insipidly sweet and of little value. 

Structure of the Wood.—Similar to that of M. indica, said in the 
Rawalpindi district to be an excellent timber. 


M. serrata, Roxb.; FI. Br. Ind ., V.,^g2. 

Syn. — Morus alba, L. ? Wall. Cat., 464$ A ; M. alba, var. serrata, 
Bureau ; M. pabularia, Dene.; M. vicorum, Jacqitem . 

Vern.— Kimu, himu. Hind. ; Kanin, tut, kdura, tulukul , sod, an, shta, 
ckimti, kimu, krum, shahtut, tulklu, kdrt-tut , chxin, Pb. 

References. — Roxb., FI. Ind., Ed. C.B.C., 658 ; Brandis, For. FI., 409 • 
Gamble , Man. Timb., 328 ; Stewart , Pb. PI., ?iq ; Bureau in DC. Prodr . 
XVJ l., 242; Baden Powell, Pb. Pr., 58b ; Indian Forester, VIII.. 273' 
Settlement Report, Simla Dist. (app.), xlii.; G as r Peers :— Panjdb 
Simla, 9; G urddspur, 55. 

Habitat. —A large, deciduous tree, found in the North-West Himalaya 
between 4,000 ar d 9,000 feet. It is uften of very large size; Dr. Stewart 
noted several trees of 20 feet girth, and one at the Hindu temple at Bar- 
maor, Chamba, of 28 feet girth. 

rood and F odder.—The 1 nun la little valued, but the trea io extensively 

lopped for Cfltlk ladder. 

Structure of the Wood.—Sap.vood small, white; heartwood yellow or 
brown, moderately hard ; weight 35 to 3fifb per cubic foot, ft works 
well, dors not warp, and takes a beautiful polish, showing a golden lustre. 

It is used for troughs, agricultural implements and for cabinet-work, and 
is much esteemed by the Simla wood-carvers (Gamble). 

Moschus moschiferus, Linn.; The Musk Deer, see Vol. III., 58. 


MUCILAGE. 

779 Mucilage ; Plants yielding— 

Abutilon asiaticura, C. Don ; ) , , , .. 

A. indicum, G Don; ] seeds and leav « ! MalvacB*. 

Acacia arabica, I Vi lid.; the gum ; Legu mi nos/e. 

Adansonia digitata, Linn ; pulp of the fruit; Malvaceae. 
Althaea officinalis, Linn. ; the whole plant; Malvace/e. 
Cetraria ialandica, Ach.; the whole plant ; Li crimes. 
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Corchorus Anticliorus, Roousch.; } 

C. capsularis, Linn . ; Hhe whole plant; Tiliacete. 

C. fascicularis, Lam . ; ' 

Gmelina asiatica, Linn,; the leaves and twigs; Verbenacete. 

Hibiscus esculentus, Linn.; the fruit; Malvaceae. 

Ipomaea biloba, Forsk .;7 s tems and branches; Convolvulaceje. 

I. Turpethum, Br. ; ) 

Kydia calycina. Roxb. ; the bark ; MalvaCEJE. 

Lallemantia Royleana, Benth , ; LabiaTjE. 

Lepidiuin Iberis, Linn .; the seeds ; Crucifer/E. 

L. sativum, Linn.; the seeds. 

Malva sylvestris, Linn. ; the whole plant ; Malvaceae. 

jYJ. rotundifolia, Linn.; the seeds; Malvaceae. 

Mentha viridis, Linn. ; the seeds ; Labiatte. 

Ocimum BasUicura, Linn.; K hc sceds . Labiate. 

O. gratissimum, Linn.; ) 

Pithecolobium dulce, Bent ; the gum ; Leguminoste. 

Plantago ovata, Forsk.; the seeds; Plantaginkje. 

Zizyphus Jujuba, Let ink. ; the fruit ; Rhamnete. 

For further information regarding these the reader is referred to the 
article regarding each in its respective alphabetical position. 

MUCUNA, A dans. ; Gen. Pi.. S33- 

A genus of twining annuals or perennials, which comprises about twenty 
species, natives of the Tropics. Of these ten are met with m India. 

Mucuna monosperma, DC.; FI. Br. InJ., II., 185; Leguminos.®. 
The Negro Bean. 

Syn.—C arpopogon monostermum, Roxb .: Mucuna cristata, Hun :.; 
M. corymhosa, Grab.; M. anguina, Wall.; Carpopugon angui- 
NEUM, Roxb. 

Vern.— Sonagdravi, mothi-kuhili, Bomb. 

References. — Roxb ., FI. Ind., Ed. C.B.C., S?3; Dale. & Gibs., Bomb. 
FI .,70 / Dvmock , Mat. Mod. W. Ind., 230 ; Gas., Bomb-, XV., 4 S 2 . 

Habitat.—A woody climber of the East Himalaya and khasia Hills; 
also met with in Assam. Chittagong, Pegu, iavoy, and the Hills of the 
Western Peninsula and Ceylon, up to 3,0 o feet. 

Medicine The large flat m arlv circular s.r rn m used as an expecto¬ 
rant in cough and m.thmn, and, applied externally, as a sedative. 

Sh-cul Opinion.— 4 “ The ace used as an expectorant In 

cough and asthma, also in afh‘t:tions .'f the tongue, l'.xternally *-hc\ are 
sal<l to bo ^dative . the pod . ■ 1 • roundish and haiiy. Each pud con- 

Inin^ a ,solitary seed which is about an inch in di inieier shaped, flat, 
the entire convex margin is occupied bv the hilum n (C. T. 1 'etctS, M.B, t 
Zandra, South Afghanistan) 

Food. —The seed is favourites vegetable, and is said by Dymock to 

be eaten bv Brahmins as a restorative when lasting. 

M. nivea, DC.; FI. Br. Ind., IT., 188. 

Syn.—C arpopogon wvium, Roxb .; M. nigra. Hum . 

Vern.— Khavi.u h, ulku^hi. Hgng. 

Habitat.—Met with in Burma and Bengal, perhaps only a cultiyated , 
variety id M. pruriens. 

Food.—Cultivated during the cold season for the sake of its abundant 
and useful fruit. The large, fleshy, tender legumeshave long been known 
and valued as a vegetable!)} the 11 Indus, and, according to Roxburgh, are, 1 
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Cowhage as a Vermifuge. (J. Murray.) 


this purpose originated in the West Indies and except of recent 3,ears has 
been quite unknown in India. Fluckiger 8 a. Hanbury state that it 
began to attract considerable attention in England in the latter P^rt oi 
last century, when it was strongly recommended by Bancroft and by 
Chamberlaine. It was introduced into the Edinburgh Pharmacopoeia in 
1783 and into the London Pharmacopoeia of 1809. Noticed by Rheede, 
Rumphius, and Ainslie it soon became considerably employed as a vermi¬ 
fuge by European physicians in India, and was made officinal in the 
Pharmacopoeia of 1868, though now almost entirely discarded from Euro¬ 
pean medicine. It is prescribed as an electuary or confection with honey 
or treacle. The effect of the hairs is purely mechanical, and though 
efficient in cases of round and thread-worms, it is coarse, bulky, and 
inferior to many other anthelmintics. 

An ointment prepared with the hairs acts externally as a local stimu¬ 
lant and mild vesicant. 

Special Opinion. —§ **The seeds powdered in doses of $ drachm to 
40 grain: are useful in leucorrhcea and as an aphrodisiac, also in cases 
of spermatorrhoea ” ( Lai Mahomed, 1st Class Hospital Assistant^ Main Dis¬ 
pensary y Hoshangabad , Central Provinces ). 

Food.— The young tender pods are cooked and eaten as a vegetable. 

MIldar, or Madar, see Calotropis gigantea, R. Br ., and C. procera, R . 

Br . ; Vol. II., 34 and 49. 

Muduga Oil, see Butea froadosa, Roxb . ; Vol. I., 552. 

MUKIA, Ant.; Gen. PI. , /., 829. 

[ Cucurbitace^:. 

Mukia scabrella, Am.; FI. Br. Ind., II., 623 ; Wight, Ic.,t.yoi; 

Syn. — M. madrraspatana, Kurs; Bryonia scabrella, Linn. f.; B. 
Wightiana, Wall.; B. maderaspatana and alth.eoides, DC. ; Cecu- 
MIS MADERASPATANUS, Linn.; KAR 1 VIA JAVAN 1 CA, Miq .; TRICHOSAN- 
THES DIO 1C A, Wall. 

Var. gracilis, Bryonia cracilis. Wall. 

Vern. — Bildri , agumaki, Hind. ; Gwdla-kukri, N.-W. P. ; Dilclri, agw- 
marki , g^.ila-kakri, KuMAONj Chimti, bellari, Sind; Musu-musnk- 
kai , Tam.j Kutaru-budama, putribuainga, Tel.; Sa-tha-khi‘Oa, tha - 
b^ot-kha, Burm. 

References. — Roxb., FI. Ind., Ed. C.B.C.,702 ; Dnla. &' Gibs., Bomb. FI., 
100 ; Stewart, Pb. PI ., (1 < ; Ma u n, Burma and Its People , 74* t Bid: \ 
Cat. Raw PrParis Exh$j; Atkinson. Him. Dist., Joo, 702; Kc. 
Prod., N.-W. P., V., 12} Drury, U. PI., *7; Gazetteer:— A'-If. P, 9 /., 
Si ; IV., Ixxii.; Bombay , V., 25 ; XV., 445. 

Habitat.—A climber common throughout India in the plains, ascend¬ 
ing the hills as far as subtropical warmth extends. 

edicine,—The seeds in decoction arc sudorific. The root similarly 
prepared is useful in flatulence, and when masticated relieves toothache. 

Special Opinion.—$ “ The tender shoots and bitter n:\vEsaro used 
as a gentle aperient and recommended in vertigo and biliousness ” (C. T. 
Peters, M B., Zandra, South Afghanistan). 

Mulberry, see Morus alba and M indica, pp. 279, 281. 

Mulberry-paper Tree, see Broussonetia papyrifera, Vent. Vol. I , 5 

Mules, sec Horses, Vol IV., p. 297. 

Multani mitti, see Clay, Vol. 11 , 361; see also Iron oxides, Vol IV.. 

p. 520; and Pigments, Vol. VI , Ik. I. 

M. 795 



JgL 

MULTANI 

mitti. 


MEDICINE. 




POOD. 

Pods. 


790 






791 


MEDICINE. 

Seeds. 

792 

Root. 

793 

Shoots. 


L 


794 

A VC&• 

795 













muisTff^, 



Dictionary of the Economic 


<SL 


JRRAYA 
Koenigii. 


Cosmetic Bark-Tree, 


796 


797 


MEDICINE. 

Flowers. 

798 


T MBER. 

799 


DOMESTIC. 

Bnrk. 

800 


Mamiai, or Momea, see Cannabis sativa, Linn : Vol. II., 1 15, 116. 

MUNDULEA, DC.; Gen. PI., I., 497- 

A small genus of shrubs which belongs to the Natural Order Legu- 
MiNOSiE, and comprises three species, of which one is a native of India, 
This plant, M. suberosa, Benth. ( 1 . Hr. Ind., If., no), is a native of the 
Hill Valleys of the Western Peninsula and Ceylon. It is known in the 
former locality as surti, or supti, and its seeds are used for poisoning fish. 

Manga, see Silk, Vol. VI., Pt. II. 

MURRAYA, Linn. ; Gen. PL, 1 ., 304, 992. 

[ RUTACE/E 

Marraya exotica, Linn.; Fl. Dr. Ind.. I., 502 ; Wight, Ic.y t. 96 ; 

Syn.^CHAiCAS intermedia and C. paniculata, Roem. 

Var. — Corymbs many flowered, ovary 2-celled,—M. EXOTICA, Auct. ; 

M. exotica, and brevifolia, Thwaites . 

Var. — Arboreous, corymbs few flowered, ovary 2-cellcd, —M. panicu¬ 
lata, Jack. ;'M. SUMATRANA, Roxb . ; Chalcas paniculata, Linn. 

Var. y. — Ovary, 4-5-celIed, — M. Glf.nieii, Thwaites. 

Vern .—Mart hula, juti, bibsar , Hind, j Kamini , Beng. ; Siniah, Nepal j 
Shltjem, Lepcha ; Raket-'oerdr , Gond; Murchob , Kumaon ; Chulajuti , 
inarch ula juti. Bomb.; Kunti, Mar . ; Nagagolunga, niga-golugu, 
Tkl.; Mahay, tha-nal-kha , Burm.j Attaireya , Sing.; Machalla , And. 

References. — Roxb., FI. Ind., Ed. C.B.C., 362 ; Brandis, For. FI., 48 ; 
Kura, For. FI. Bunn., J ., iqo ; Beddome, Fl. Sylv., Anal. Gen., xliv., 
t. 7, f. 2 ; Gamble, Man. Tirnb., 61 ; Thwaites, hn. Ceylon Fl., 25 ! Data, 
& Gibs., Bomb. FL, Supl ., 12 ; Ail chi son. Cut. Pb. end Sind PL, 28 ; 
Elliot, Fl. And hr., 121 ; Mason, Burma and Its People, 500, 53 j, Jho; 
Pharmacog., Indica, /., 265 ; Atkinson, Him. Dist., 3^7 ; Lisboa, U. Fl. 
Bomb., 3? ; Balfour, Cyclop., I820 ; II., 1013 / Gazetteers : — Mysore & 
Coorg. I., C, ; N.-\V. P., IV., Ixix.; Indian Forester, IV., 345 ; VIII., 
412; XIV.. 373; For. Admin. Rep. Chutia Nagpur, 1883, 28; Balfour, 
Cyclop. Ind., II., I 0 i 3 . 

Habitat.—A shrub, or small tree, met with in the ou*er Himalaya from 
the Jumna to Assam, ascending to 4,500 feet; also in Behar, South India, 
Burma, and the Andaman Islands. It is often planted fur ornament, and 
is sometimes called “ Satinwood ” at Port Blair, and 4< Cosmetic Bark 
Tree” in Burma. Variety « occurs only in Northern India; variety /3 is 
chiefly found in the Western Peninsula and Ceylon ; while variety y is re¬ 
ported only from Ceylon. 

Medicine.—The authors of the Phar macograplua Indica state that. 
DeVrij has separated a glucosidc from the flowers which he has named 
Murrayin; its composition is C w H^O 10 . They, however, give no 
account of the plant being used medicinally, nor of the properties of the 
glucoside. 

Structure of the Wood.—Light yellow, close-grained, very hard, apt to 
crack, weight 62k) per cubic loot. It resembles boxwood, and has been 
tried for wood-engraving, for which it seems suitable if well seasoned; it is 
also used for handles ofimplements. 

Domestic.—Mason states that in Burma the fragrant bark, is more 
universally used as a cosmetic than Sandalwood. 

M. Koenigii, Spr.; Fl. Br. Ind., /., 503; W ight, E., t. 13. 

The Curry-leaf Tree. 

Syn. -Blkgkra K<knigii, Linn. 

Vern.— Hutri, katnivi , bursunga, Hind. ; Barsdngi, karia-phulL, UliNc,.; 
Bkursunga, basang, L KIVA ; Hum wait, Mlclll; Guaala, gent, 
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bow ala, N.-VV. P.; Gattdla, gani, Kumaon; Gandla, gdndaU, gandi, 
bosvala , ganda-nttn, Pb. ; Kard-pdk. karya-pdk, karyd-put, Dec. ; Karri- 
ttttn. karria-Patt gora-nimb, Bomb. ; Kctripat, kari-pak acha, karhi-mmb, 
.iu »t» . U n .l .W / onrn-)iiml>. GlJZ. : karu-vcbfilial. 


p.ila. Malay.; P'.d0-sin,pltui0-sin , UUKM.; /larr.-ptuu 
karapincha , Cey. ; Surabki-nimbu , kristna-nimba , 
suraoht, Sans. 

References. — Roxb., FI. /mi., Ed. C.B.C., 3*2; Brandis , For. Fl., 48 ; 
Kura, For. FL. Burnt., /., 191 ; Beddome, FI. Sylv., Anal. Geft., xliv ; 
Gamble, Man. limb., 61 ; Trimen, Sys. Cat. Ccy. FL, /5 ; C>als.& ^los., 
Bomb. FL, 29; Stewart, Pb. PL, 29 ; AUchison, Cat. Pb. and Sind l L, 

29 ; Sir W. Elliot, FI. Andh., S3 ; Phartn. 2 nd., 49 i Atnslte , A/u/. 

//., i 3 o ; O'S/ntus /utesiy. Bang. Dhp.ns., 232 ; Moodcc n Sheriff. Supp. 
Pkarm. Ind., i/a : Sakharam Arjun, Cat. Bomb. Drygs, 21 ; H or tug, 
Pharm. hid., 49; Dymack , AM AM. IK. /«<*., FcL, ijO\ Dymock , 
Warden & Hooper, Pharmacog. 2 nd., Vol. 2 ., 2*2 •, Official Corrtsp. on 
Proposed New Pharm. 2 nd., 238; Birdwood, Bomb. Prod., 14L 2l °> 
Badcn-Powell, Pb. Pr.,S70; Drury, V. PI. 2 nd., 78; Atkirison, Him. 
Dist. ( Vol. X., N.~ IV. P. Gas.), Jo?, 705, 742; Useful Pi. Bomb. ( Vol. 
XXV.. Bomb. Gas.), 149,222, 397 ; Forbes Watson, Econ. Prod. IS. -W. 
Prov . , Pt. V. ( Vegetables , Spices, anff Fruits), 25, 28; Cooke, Oils and 
Oilseeds, 62; Gazetteers — Bombay, V24 ; XV ., 429 ; iv.-H . I ., IV., 
Ixix .; Orissa, 22 ., f$S, 1S0 ; Mysore and Coorg, 2 ,69 ; 2 ndian Forester, 
2 V., 323 ; V 222 ., tot; X.,325. . 

Habitat.— A small tree of the outer Himalaya from the Ravi to bik- 
kim, ascending to 5,000 feet, also met with in Assam, Bengal, Burma, South 

India, and Ceylon. . . • . 

Oil. —Birdwood, and quoting him, Cooke, state that the seep.> yeld 
an oil, known as Simbolee or Limbolee oil. This is, however, probablv a 
mistake, since Limbolee oil is obtained from Meha Azadirachta. i he 
leaves of M. Kcenigii contain a strongly odoriferous essential oil. 

Medicine.— The leaves, bark, and root are used in native medicine 
as tonic and stomachic. They were noticed by Roxburgh, who remarks, 

" The bark and root are used as stimulants by the native physicians. r.\- 
ternallv they are also used to cure eruptions and the bites of poisonous 
animals. The green leaves are described (stc) to be eaten raw for the 
cure of dysentery; they are also bruised and applied externally t:> cu ‘ e ■ 
eruptions/’ Ainslie states that an infusion of the washed leaves *tc>PS 
vomiting. The plant has obtained a place } n } he s ^ con ^ ar Y ll * fc 1 

Indian Pharmacopoeia, where it is remarked that Drs. E. C. Ro^S a d 
Shortt had reported favourably on the leaves, bark, and roots as on 
and stomachic. Moodeen Sheriff in his forthcoming work describes tty 
leaves as slightly stimulant and carminative, and regards them as a weak 
substitute hfr peppermint.” Dymock states that a decoction of the leaves 
is sometimes given with bitters as a febrifuge.” . . , .. 1 

Che mical Composition.—T heauthors of the Pharmarographta Indua, 
n not in if Mr J. G. Prebble, give a very complete account of the chemical 
composition of 'he leaves. They yield to distillation a sir,aU quantity , 
of oil resembling that obtained from the leaves of ^Egle Marmelos. 
Treated with ether, and dried, a greenish black resin was obtained equiva¬ 
lent to nor cent, of the leaves. This resin extracted with water and eva¬ 
porated yelded a small residue equivalent to 3 p<*.r cent, of the resin. 
The aqueous extract was slightly acid, and reduced Fenhng s solution. 
On acidifving a similarly prepared alcoholic extract with sulphuric acid, 
a few granular crystals were obtained, which from their reactions are sup- I 
nosed to have been a glucoside, and were provisionally named K'rnigin. 

Special Opinions.— §** Stomachic, given with Mentha arvensis in the 
form of chutney to check vomiting” (Surge jh*M ajor 22 . D. C<\'k, Calteut , 1 
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Malabar). Antibilious ’ (Surgeon-Major D R. Thomson, M.D., C.I.E., 
Madras). Cultivated in gardens for the leaves, which are used in making 
green chutnee ( W. Dymock, Bombay ). “ Used as an antiperiodic. Baids 

o lhe Powdered root mixed with honey and juice of betel-nut ” 
{Civil Surgeon John McConaghey, M.D ., Shajahanbur). 

1 • u°° ‘ largely cultivated on the plains on account of its leaves, 
which are used, either fresh or dry, to flavour curries. 

Structure of the Wood— Greyish-white, hard, and durable, weight 43ft 
per cubic foot. It is used for agricultural implements. 


Mushroom, see Agaricus, Vo!. I., 129 ; Fungi, Vol. III., 455. Morchella 
esculenta, p. 259; and Truffle, Vol. VI., Pt. II. 
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MUSA, Linn, ; Gen . Pl. y IU. f 6 jj. 

A genus of the Natural Order Scitaminea*, which comprises some twenty 
species, several of which are regarded by certain writers as mere cultivated 
varieties. Kurz in two articles on the Plantains (Jour. Agri.-Hort. Soc of 
lnd. {Old Senes), XIV., 299 {New Series) ; V., 112-168) describes eighteen 
Indian species, and refers the cultivated forms to nine, namely, M. troglody- 
tarum, M. cormeulata, M. Rumphiana, M. zebrina, M. rhinozerotis, 

M. nana, M. Basjoo, M. sapientum fin which he includes M. paradisi- 
aca, Linn.), and IVI. textilis. I I «s later paper in which the synonymy was 
altered, unfortunately never reached completion, so with the exception of a short 
analytical table, no botanical definition oi the species as defined by him exists 
In the earlier paper he referred must of the plantain * of Burma and the Archil 
pelago to M. simiarum, Rumph., and nearly if not quite all the Indian 
forms to M. sapientum. No later literature on the subject appears to 
exist, and in want of material by which to arrive at some satisfactory conclu¬ 
sion, it may suffice, for the purposes of the present article, to describe the several 
cultivated forms of banana and plantain under the name of M. sapientum 
and the Manilla hemp under M. textilis. Most of the other species arc at 
best very unimportant economically, and possess no peculiar characters and 
since many of them are doubtfully botanically distinct, they may for the ore! 

, sent be omitted. * 

[ 200 ; SciTAMINE/E. 

I Musa ornata, RoxbFI. IndEd. C.B.C ., 224 ; FI. Br . lnd. VI. 

Vern. — Ramanigi-kula, Chittagong ; Chavnya , rankela, Bomb. 

References.— Dal*. and Gibs., Bomb. FI., zj2 ; Lisboa, U. PI. Bomb., 204 
Habitat. —Common on sides of precipitous crags at Mdtherdn, Rdm 
Ghdt, and Khandala in Bombay, also met with in Chittagong. 

Food.—Lisboa writes, “The scape and the convolute leaf sheath 
which immediately surround it, are cut into pieces, boiled, and made 
into a dish with spices, or they are dried and pounded into a kind of flour 
out of which cakes are made. They are resorted to especially in times 
of scarcity.’* 

[ Hort. Soc . (New Series ), V. } 1/2, 
M. sapientum, Linn. ; Kurz , Notes on the Banana , in Jour. Agri .- 
The Banana, or Plantain. 

Syn.— Musa paradisiac*, Linn. 

Vern.— KUa, kack-kula , maos-hula f Hind. ; Kala, kach-kula , Beng. - 
Kiln, khela, mue, Pb, ; Keuiro, Sind ; Kt\a, kcl, Bomb.; AV 7 , kadali 
Mar.; AV/a, Guz, j Mouz, maos, ktl, Dec.; Vaehaib paaham, valei\ 
Tam. ; Anaii, amti , anti, kommu-arici , valla-ariii, chakrah 'li-ariti 
bontu-arxti , kadali, Thl. ; Bale, kdl'noru, Kan. ■ Vasha, vaahap- 
paghan, vellacoi, pioang, Malay. ; Ya kkaing , ya-thi-lan, napiydsi, 
huga-pyau, ngclpyau, nga-pyi-sthi, Burm ; Wal-kaihil, kchol. Sing. • 
kadali, rumbhd. Sans. ; hulhtula, mouz x shajrdtut-talk, shajratul - 
mourn, Arab. ; Tulhtula, mourn, Peks. In addition to the abovt, many 
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distinct names exist for different cultivated races. For the more important 
of these the reader is referred to the text. 

References.— Roxb., Ft. Ind. % Ed. C.B.C., 222, 223 , 225 • Voiet Hart 
Sub. Cal., 398 ; Thwaites, En. Ceyl. PI., 3 21 : Trimen , Sys. Cat Cev 
>’ Dal *' & Gibs -> bomb. FI., Supp., 88 ; Stewart, Pb. PL, 220 * 
Aitchison, Cat. Pb. and Sind PL, 147 : DC., Orig. Cult. PL 3 qa’. 
Graham, Cat. Bomb. PL, 212 ; Mason , Burma and Its People, £0 
450, 806; Sir W. Elliot, FL Artdh., 14,16, 30,33, p3, 123 ; Ainftie, 

■ r'£ n f > 3 ’6 >' Moodcen Sheriff, Supp. Pharm. Ind., >7$, . 

O. C. Diitt, Mat. Med. Hind., 287 - 3 oi ; Waring, Bazar Med., 1 in’- 
Dymoci Mat Med IV Ini., 2nd Ed ., 777 / Watts, Dirt. Chemistry, 
Vol. III., 1063 ;\ Johnston ( Church Ed.), Chemistry of Common Life Sr 
8s, 87 ; Birdwood, Bomb. Prod., 17 g ; Baden Powell, Pb. Pr., 370 c I2 • 
Drury, U. PI. Ind., 300 ; Atkinson, Him. Dist. (Vol. A., N -W P 
Gaz.), 3 i 8 , 742; Useful Pl. Bomb. (Vol. XXV., Bomb. Gas.), 174 . 2 <d 
270. 284; Forbes Watson, Econ. Prod. N.- IV. Prov., Pt. V. (Vege¬ 
tables, Spices, and Fruits), 44, go ; Royle , Fibrous PL, 7 8 ; Liotard 
Mem. Paper-making Mat., 5, 7, 10. in, 75, /«?, 23 , 24, 28, 30, 3i, 48, 
49 * 54 ; Indian Fibres and Fibrous Substances, Cross, Bevan Kirg & 
\VMt* 9 , 45 ; Kew Bulletin, 1889, 27 ; Few Reports. 188 r, 61 ; Simmonds 
Tropical AgncuPure, 455 ; Christy, New Com Pl.. VI., 48 • Darrah 
Note on Condition of People of Assam, App. D ; Rep. Bot/ Gardens 
Pcona, 1885, 4 ; Linschotc n. Voyage to East Indies (Ed. Burnell Txele\ 
& Yule), Vol. II. , 37 , 3 g, 40, 41, 42; Man. Madras Adm., Vo /. 
360 ; II., 85 ; Morris, Account Godavery , r 2 / Moore, Man. Trichi - 
nopoly, 72, 79 ; Man. Rev. Accts ., Bombay, T02 ; Settlement Reports • — 
Central Provinces, Nimar , 200 ; Nagpur , 274 ; Chanda, 82 • Madras 
Godaveri Dist., 75/; Gazetteers : — Bombay, II., 277, 28c, 284, 2S8, 2gi, 



1 45 * 149 VIII.. 8^-64: Journals (Old Series), IV., 230 * VI* Sel* 
t- 3 ; Pro, 32 ; VII., 6 g ; IX., Sel., 56 ; X.,61, 343 , 344; XIII., Sel’ 
54 * 59 * ; XIV., 296, 299 ; (New Series), /., ScL, 10, re. 20 • III* 

Pro., 83; V., 1 1 2 - 133 , 147, I84 ; YD* Pro., 36 ; VII., 3, 4. VIII., nS 
no, 124; Indian Forester, VIII., 414 . IX., 274 , ind. Agri. Gazette, 
[887, 624 ; Rep. Ilorti. Gard., Lucknow, March 1884, 3 ; Balfour , Cyclop' 
Ind., II., rois t r 

Habitat.—A perennial herb, of 8 to 15 feet in height, extensivelv cul¬ 
tivated throughout India, nearer the coast tracts than inland., chiefly 
for its fruit. Roxburgh describes it as vild in Chittagong. Rumphius 
speaks of a wild variety with small fruhs in the Philippine'lslands. Sir 
Joseph Hooker and Dr. Thomson found it wild in the Khdsia Hills, and 
1 hwaites met with the plant in the rocky forests of the centre of Ceylon. 
Other writers mention the wild plantain as occurring in Bombay, the 
North-West Provinces and other parts of India, but it is doubtful how far 
these are onlv spontaneous. There is little doubt that the plantain is a 
native of India and Southern Asia, and from thence has spread tinder 
cultivation in all directions, reaching even South America. DeOan- 
dolle considers it probable that it was early introduced by the Spanish 
and Portuguese into San Domingo and Brazil; but adds. “ If, however, 
later research should prove that the banana existed in some parts of 
America before the advent of the Europeans, I should be inclined to attri¬ 
bute it to a chance introduction, not very ancient, the ellect of some un¬ 
known communication with the islands of the Pacific or with the coast of 
Guinea, rather than to believe in the primitive and simultaneous cxistence 
of the species in both hemispheres. 

Races. —Much confusion exists in Indian economic and botanical 
literature in the nomenclature of the species of Musa. As already in- ^ 
ditaled in the generic note, recent literature on the subject is scanty • indeed ! 
no botanist with sufficient material to enable him to accurately determine i 
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the limits and characters of the Indian species appears to have written on 
the subject. Roxburgh describes four species as indigenous to India, most 
of which are retained by modern botanists, but only one of which is of much 
economic interest. I hat species, M. sapientum, he believed to include the 
plantain or vegetable-like fruit, and the banana, or edible fruit, both of 
which he considered to be cultivated forms, or at most varieties of the 
same plant. Other botanists have separated these two under the names 
o] M. sapientum and M. paradisiaca, but later writers, including' DeCan- 
dolle, Kurz, and others have, as a rule, accepted the species M. sapientum 
as embracing both forms 

But the number of cultivated races, bearing fruits which differ widely in 
appearance and quality, is very large. Roxburgh states that he obtained 
in India three kinds of “ plantain ” and about thirty of " banana”; Rheede 
enumerates eight ; writers in Madras mention from fifteen to twenty; Bom¬ 
bay authors describe about ten, &c, &c. Moore in his Catalogue of 
Ceylon Plants enumerates thirty-nine kinds of what he considers to be 
M. sapientum and M. paradisiaca, and eight others under the names of 
doubtful species, M. rosacea and M. troglodytarum, possibly also forms 
of M. sapientum. Mason states that in Burma he collected the names of 
twenty-five different kinds. Captain Ripley enumerates nineteen, and Dr. 
Heifer remarks that twenty kinds are cultivated in Tenasserim. The most 
important of these will be again referred to in the chapter on “ cultiva¬ 
tion,” and all will be included under the species M. sapientum. Future 
investigation may demonstrate the necessity of the establishment of more 
than one species for the cultivated plantains and bananas, but available 
evidence at present points to the advisability of considering them as one. 

Cultivation. 

The value of the fruit as an easily cultivated and nutritious article of 
food, added to the utility of almost every other part of the plant, causes 
the cultivation of the plantain to be very nearly general over all but the 
extreme north-west of India, from the sea level to 5,000 or 6,000 feet. 
Indeed, there is scarcely a cottage in India that has not its grove of 
plantain:. In certain localities large gardens are cultivat* d, the fruit being 
in this case grown for sale, in others it is merely cultivated in small 
patches in homestead lands for the immediate use of the cultivator. 

I. Madras.—The method of cultivation followed in this Presidency has 
been fully described by Dr. Shortt, and by the authors of the Manuals of 
the Goddveri and of the Coimbatore Districts . It is chiefly grown on 
wet lands, also in gardens in certain villages. The land is ploughed 
thoroughly, pits one foot cuLl- are dug 10 to 12 feet apart, in which, 
during December and June, or January and April, young shoots are plant¬ 
ed. A little manure is occasionally given, and drainage is always estab¬ 
lished to carry off superfluous water, plantains requiring a deep, porous, 
well-drained soil. Irrigation is effected by flooding the soil, and stopping 
up the drains at the outlet after the whole ground is covered. The water 
is allowed to soak in for a day and the outlets are then opened ; the land 
is hoed once a month, and, thre months after planting, a manure of wild 
indigo and dung is hoed in. Hoeing is ^topped as soon as the flowers 
appear, but begins again after gathering the crop at the end of the first 
year. The plants Inst from three to four years, the latter being the case 
only in the best s'ils. Each stem bears only once, it is then cut down, 
ana its place supplied by a shoot from the stock, which in its turn bears, 
is cut do,\ n, and replaced. It is estimated that from each group of plan¬ 
tains seven or right bunches worth R2 are obtained, together with small 
additions from sale of the leaves and stems. I n round figures i< 1 pet plant 
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pays all the expenses including assessment, and as there are from 300 to CULTIVA- 
400 trees per acre, a net profit is realised in about four years of, say, R350. j TION. 

In Nicholson’s Manual of the Coimbatore District it is stated that Madras 
there are two modes of growing plantains. These are known locollv as ! 
fakkavalai in which the plants are set 6 or 7 feet apart, and thu ruvdlni, j 
in which they are planted 10 or 12 feet apart. The former is prac'ised on 
high and kalar, and the latter on rich deep wet lands. In pakkavdlai | 
the mother or main shoot only is allowed to stand, in the latter all 
the shoots remain except the middle one ( nadukan ), which is removed. 

Pakkavdlai gives S annas per stem in the three years of its life as net pro- I 
fit, and since there are from 600 to 800 stems in one acre, the total profit 
may be estimated at from R300 to R400. 

In garden lands the shoots are planted at from 6 to 8 feet apart at any 
time during the year, but usually in January ; the land is then well 
manured by sheep, and afterwards thoroughly ploughed. The garden is 
irrigated twice a week and hoed once a month during the whole three years 
of the life of the plant. In the Settlement Report of the Western Delta 
Taluqs of the Godavery District , the total expenditure per acre during the 
four to six } ears of the average life of the plantain, in that locality, is 
estimated at R93. The returns, which commence from the second year, 
comprise the profits accruing from the fruit and leaves, to which is added 
profits derived in the fifth and sixth years from the sale of young 
trees. The produce of each pit in leaves and fruit is estimated at 4 annas 
annually—a considerably smaller sum than that allowed in Coimbatore. 

But even this low estimate gives an annual yield of the value of R62-8 per 
acre, or in six years R229. 

Experiments conducted in the Saidapct Experimental Farm showed an | 
expenditure in three years of K172 per acre, and a total profit after only , 
one year and nine months* existence, of R60 per acre, including the esti- 1 
mated value of the standing trees. The yield of fruit by weight per acre, 
during the months when the plantation was bearing, amounted to between 
2,500 and 2,600 pounds. It was found that the yield of food-stuff from 
the bunches amounted to about 49 per cent, of their weight, or a rate per 
acre of 1,250 pounds. 

Nearly all writers on the economic botany of Madras make frequent : 
reference to the importance of the cultivation of plantains in the province. 

No statistics are, however, available of the total area under the fruit, nor of i 
the approximate total production. A considerable Local trade is carried i 
on between outlying gardens and the large towns, and in addition to the 
fruit,the minor products derived from the plant appear to be utilised to a 
considerable extent Dried fruits from the more southern districts arc said , 
to be exported, in some considerable quantity, to Ceylon. 

Dr. Shortt describes thirteen different cultivated forms of the plantain, l 
all of which have distinct vernacular names, but it is unnecessary in such a 
work as the present to enter into a detailed description of these. It mav, 
however, be mentioned that the kind popularly known as tin; ** guindv ** 1 
plantain ( puvaly , Tam.) is considered the best, and is described as round, I 
small sized, with a very thin rind, luscious, sweet, and of a most delicate 
flavour. A good bunch may contain over a thousand fruits. This kind 
is used entirely as a table fruit, being considered too valuable for cooking 
purposes. The rusiali is, however, the sort generally sold as table plantains, 
though not of such good quality as the former. A large plantain, kndwri 
in Tamil as momthen , is one of the commonest cooking fruits of the Presi¬ 
dency. The kathali , cultivated in the Tinnevelly and Malabar Districts, 
isconsideed sacred .and used chiefly as offerings to the gods. Shortt 
states that the fruit is gathered, as a rule, long before it reaches maturity I 
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and is artificially ripened by being smeared with chunam (fresh lime) and 
hung up. In certain districts, it is placed in a large pot filled with straw, 
artificially heated, and smoked for three or four days, after which the 
fruit is found quite ripe. More rarely the fruit is packed in straw and 
buried two or three feet deep for a few days. All these methods ensure 
the fruit being obtained not overripe, but destroy its flavour to a great 
extent. 

II. Bengal.—The plantain is extensively cultivated throughout Bengal, 
more especially along the banks of rivers. As in Madras, many cultivated 
races exist, which in the Bengal Agricultural Department Report are 
classed under two heads. First, those grown for their sweet and fine 
flavoured ripe fruit; and, second, those grown for their half ripe fruit, which 
is used as a green vegetable. Of these two classes the latter, known under 
the general name of kachkala y can alone be regarded as a farm crop. 
Plantains, which belong to the other class, require to be grown in gardens, 
with the usual care ana attention devoted to fruit cultivation. 

Kachkala plantains will grow in almost any soil, except stiff clay and 
barren sand. The crop, however, as well as the finerclass of banana, does 
best on the newly raised earth on the embankments of canals and tanks. 
Ordinarily, it is planted on standing aus paddy, kachu 9 begun, or turmeric, 
and is said to succeed best in a begun field. The usual time for planting 
is the end of Jaistya and the whole of the month of Ashar (from the 
beginning of June to the end of July). Two small shoots are allowed to 
grow from each plant, all the rest being dug out and used for planting 
if necessary. T he shoots are set from 12 to 15 feet apart. The crop res 
quires no watering, as it is planted in the rainy season. When plantain 
is put in among standing aits paddy, a crop of kalai (Phaseolus Mungo 
va r. radiatus) may also be taken off the field after the rice has been har¬ 
vested. But no third crop can be grown when the plantain has been 
planted among kachu ( Colocasia antiquorum, Schott.) or begun (Solauum 
Melongena, Linn.), When these secondary crops are off the ground in 
the months of Baisakh and Jaistya (15th April to 15th June), the field is 
ploughed two or three times. The plants begin to bear fruit one year 
after the time of setting, and after the first year the ground is devoted to 
plantains alone, no other crop being sown. During the rainy season the 
weeds are destroyed by turning over the soil with a kodali , and in the 
month of Aswin or Kartik (15th September to 15th November) the land 
should either be hoed once, or given two or three ploughings. With care 
and cultivation, a plantain field may be kept up for more than ten years. 

The foregoing account is condensed from a description returned from 
the District of Burdwan, but is doubtless equally applicable to other loca¬ 
lities in Bengal. In the same district the plantain is said to be subject to 
the attacks of a large black insect known as the antopoka , which takes up 
its abode at the crown of the root-stalk just below the mid-leaf. Asa 
consequence of its attack the leaf-stalks soon begin to wither and the plant 
dies. No remedy for this pest is known to the rayats. All the trees in 
the clump of which one has been thus attacked should be uprooted and 
removed from the field.. Injury is also sometimes done by the earth-worm, 
and the plants are said t y be liable to destruction by storms. 

The cost of cultivation of 100 trees is estimated at Ri2ri2. 

Liotarci describes five t>-icf cultivated forms of plantain in Bengal, 
which he says are known commonly as the “table plantain,” the champa , 
the Dhakkai, thn kantali , and the hunch holla. I he first of tht e is the best, 
and is grown entirely for the consumption of Europeans and well-to-do 
natives. if is in much best condition during the rains, indeed the few 
procurable in the cold season are very inferior. The champa is the next 
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best and like the preceding is of finest quality during the rains. The 
Dhakkai , a long fruit with light pink, soft flesh, is only found in abundance 
in the east of the province, while the kantali is much inferior, and only 
eaten as fruit by the poorer classes. As already stated, the term kanch. 
kolia is employed generically to embrace all field cultivated, coarse plan¬ 
tains The fruit of this class is stringy, astringent, and unpalatable ; it is 
hardly ever allowed to ripen and is mostly used when unripe as a vegetable 
in curries, &c. 

III. Bombay.—The plantain is cultivated to a large extent as a garden 
crop in Bombay, but would appear to be of less importance from an agri¬ 
cultural point of view than in Madras and Bengal. 

In the Poona District it is stated to be commoner than any fruit except 
the mango. Young shoots are planted in gardens at any time of the year. 
They require a rich soil, and are watered once in ten or twelve days. The 
plants are generally removed after they have borne fruit once and fresh 
shoots substituted.'' In Nasik the same system of allowing only one shoot 
from a root-stock to bear fruit is stated to be general. This shoot is styled 
the daughter or kdr y and, when it has borne fruit, the plantat : on is generally 
destroyed. But occasionally a grand-daughter or nat is allowed to grow. 
After the plantation is abandoned, the ground is generally used for chil¬ 
lies, ground-nuts, and other similar crops. 

No statistics are available for the area under the plantain in Bombay, 
owincr to the fact that the Agricultural Department returns include it under 
the general heading of “ fruit trees.” It may, however, be stated that the 
Surat Gazetteer gives an area for that district of t o8 acres. M r. Woodrow 
of Poona has described eight cultivated forms of the fruit, as commonly met 
with in Western India. The best of these are known locally as i—Bajapun', 
a long-pointed, three-cornered fruit with thick skin, yellow, and fine flavour¬ 
ed ; sonekale. considered the best of all, small, cylindrical, yellow, thin- 
skinned, of very superior flavour j raikdle or rajhaUy a large fruit with 
thick red skin and of delicious flavour ; and kult, similar to the last, but 
yellow, also of excellent flavour. 

IV. Sind. — No records exist of the extent of cultivation of the plantain 
in this province. Experiments were conducted at the Government Farm at 
Hyderabad between 1872 and 1876. The expenditure amounted to R464, 
the produce realised R375, and valuing the plants on the ground at the 
close of the experiment at R100, the total value of the produce would 
amount to R475. The return would have been much larger, had not two 
severe storms committed extensive damage. The cost of cultivation in 
most parts of Sind must, however, always be great. Irrigation represents, 
even in the Experimental Farm, a charge of about R28 per annum per acre 
cropped. In later years the severe frosts, occasionally experienced in winter, 
were also found to be most detrimental. Though the coil was very sandy 
it produced, with compost manure, a very heavy crop. 

V. North-West Provinces -According to Atkinson, several cultivated 
races are found in these provinces, but none attain the perfection that 
characterises those produced in Bengal. The nearer the Bengal frontier 
the better they are. The best kind is known as champa , next comes a 
small fruit, crini-champa, about the si.^e of a thumb, and occurring in thick 
compact clusters. A large reddish variety, known as the idm-kela , 
is inferior to the others. The dhakka or dhakkai variety already mentioned 
in the account of Bengal is occasionally, though rarely, grown in these 
provinces, but is frequently imported. 

VI. The Panjab.—The larger, coarse Vegetable-)ike plantain is that 
usually found in the Panjdb, and much inferior as a fruit to the well- 
flavoured plantain of Bengal. Baden Powell states that the art of making 
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flour from the plantain, or of-preserving the fruit is unknown in this prov¬ 
ince. Stewart remarks that it is largely grown in places towards the east 
of the Panjab plains, and in the Siwalik tracts and outer hills, while on 
the Sutlej it may be seen up to 4,000 feet. It becomes very rare towards 
the North-West. 

VII. Assam. —Returning to the Eastern warmer and more moist regions 
of India we find the plantain again a very common and important plant. 
Cultivation is carried on much in the same way as already described in the 
account of Bengal. Darrah mentions the following three as the best kinds: 
malbhag, pur a, and ban tulsikol . 

VIII. Burma.— The plantain is largely cultivated in this province. 
Mason states that it holds the same place ir> Burma, as the apple does in 
England and the United States, and is largely used both as a fruit and as 
a vegetable, the greater proportion being eaten with rice and meat in the 
place of potatoes. He further remarks that he knew the Burmese names of 
twenty-five distinct 0 varieties,” but does not give these. Kurz states that 
three wild plantains occur in the country, viz., M. rubra ( tau-hnek-pyctu ), 
M. glauca [nat-hnek-pyau), and M. sapientum, tau-knek-pyau, saip-cho, or 
ya-khaing. Mr. E. Oates, C.E , obtained fourteen kinds of cultivated 
fruit for him, and mentioned two others, while Captain Ripley described 
nineteen met with in Arracan, and Dr. Heifer, twenty in Tcnasserim. 
Many of the Arrncan plantains are described as of excellent flavour, those 
which appear to be the best l.eing known as rakeing-hnset-pyan-bhi (Musa 
arakanensis , R1 pley ) , may-dnu-letthi , nathabii , byat-taus, ntoung~bya t pim. 
we, wet-tsway, hpi-gv^n, and moung-net , 

Dye and Tan. —The ashes of the leaves, the bark (?) and the fruit- 
rtnd, arc employed in many of the dyeing processes practiced in Bengal 
(McCann). The latter is also used as a tan, and for blackening leather. 
The sap contains a considerable amount of tannin, and stains cloth a 
dark, almost black colour, which is fairly permanent, is very difficult to 
wash out, and mav be employed as a substitute for marking ink. 

Fibre.—The fibre of the plantain has long been used by the natives of 
India for cordage purposes, for mats, and to a smaller extent for making 
coarse paper. It attracted early attention from writers on economic sub¬ 
jects, from the fact that it so much resembles Manilla hemp, the product 
of M. textilis As far back as 1823 we find that it had been compared 
with the fibre of the latter, and allowed to be inferior, the specimens ex¬ 
amined having been in each case extracted from plants grown experiment¬ 
ally in Calcutta. In 1846 a Mr. May show ed Dr. Royle some beautiful 
specimens of note and letter-paper made from plantain fibre. He was at 
that time anxious to establish a manufactory for plantain paper in Calcutta, 
but for some reason abandoned the project. Dr. Hunter of Madras sent 
the fibre and tow of Indian plantain, in a well-cleaned state, to the exhibi¬ 
tion of 1851, along with specimens of thick rope, fine cord, and paper of all 
degrees of fineness from thick packing paper to some “ almost as thin as 
-ilver paper.” A sample of the tow was also sent to the Ordnance Depart¬ 
ment for trial, and was reported on as “undoubtedly of a very siip nor de¬ 
scription and admirably adapted for packing ” The remark was also made 
that from its soft elastic character it appeared to be a desirable substitute for 
coir in stuffing hospital beddings, &c. Dr. Hunter’s mode of extracting the 
fiLrc w r as as follows :— 41 Strip ofl the different layers and clean them in the 
shade, if possible, soon after the plant has been cut down. Lay a leaf-stalk 
on a long flat board with the inner surface uppermost ; scrape the pulp oif 
with a blunt piece of hoop-iron fixed in a groove in a long pie<_e of wood. 
When the inner side, which hasthc thickest layer of pulp, has been cleaned, 
turn over the leaf and sc. ipe the back of it. When a bundle of fibres has 
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been thus partially cleaned, it ought to be washed briskly in a large quan- | FIBRE, 

tity of water, so as to get rid, as quickly as possible, of all the pulpy | 
matter, which may still adhere to the fibres. It may be readily separated , 
by boiling the fibres in an alkaline ley, or in alkaline soaps, but not in the i 
Indian soaps made with quick-lime, as these are too corrosive. When I 
the fibres have'been thoroughly washed, they should be spread out in thin 1 
layers or hung up in the winci to dry. If exposed to the sun when in a j 
damp state, a brownish-yellow tinge is communicated, which cannot be 
easily removed by bleaching. Exposure during the night to the dew 
bleaches them, but it is at the expense of part of their strength/’ 

Dr. Royle ( Fibrous Plants of India) in 1855 devoted a considerable j 
amount of attention to the fibre. Experiments made by him with fibre 
prepared in Madras, shewed that it bore a weight of 190ft), but some 
from Singapore bore not less than 390ft), while a “ salvage M of Peters- 
burgh hemp of the same length and weight broke at i6oftj. A twelve- 
thread rope of plantain fibre made in India broke with 8641b, while a similar 
rope of pine apple fibre broke with 924ft). Dr. Royle concluded :—“Even 
from these experiments it is evident that plantain fibre possesses sufficient ! 
tenacity to be applicable to many, at least, of the ordinary purposes of cord- ] 
age. The outer fibres may also be converted into a useful kind of coarse j 
canvas, as has been done by Dr. Hunter; and the more delicate inner 
fibres most probably into finer fabrics, as is the case with those of M. tex- 
tilis when equal care has been taken in the preparation and separation of 
the fibres, and there is some experience in weaving them.” Of late years at- ‘ 
tention appears to have been more directed towards introducing the superior 1 
Musa textilis than towards utilizing the valuable cordage and paper fibre 
of which such a large quantity exists in India. At the same time it must 
be remembered that it is utilized to a certain extent by the ratives, especi¬ 
ally in Madras, and that though the cost of preparation is very small, 
the cost of collecting in sufficient quantity to furnish a large rope or 
paper-making concern with sufficient raw material would be large* A 
consideration of the facts detailed in the accounts of cultivation show’s i 
that the plant is only in a very few places cultivated over any extended j 
area. As a rule, plantairts occur in small groups scattered about villages, 
and in gardens; consequently a not inconsiderable amount of trouble 
and expense w-ould necessarily be involved in collecting the cut down stem 4 *. ; 

It may, however, be mentioned that Dr. Royle suggests that the plant might 
be cultivated in fields for the purposes of fibre near towns, where the fruit 1 
might be readily saleable or that the extraction of the fibre might be com¬ 
bined with a concern for preserving the fruit or converting it into flout 
either of which “ought to pav all the expenses of, and afford some profit on, | 
the culture ” He recommends that a rough crushing mill, such as the 1 
rollers of a sugar mill or an enlarged ehurka, should be used in the vici¬ 
nity of thc^- fields to extract the fibre roughly on the spot and thus save | 
cost - of carriage. Mr. Henley basing h;s calculations n Dr. Royle’s 
statements stated, in a lacture before the Soceitv of Ails [Jour, of Soc. Arts , 

//., 486) that he was of opinion that contracts could be made to obtain 
the rough fibre at from £1-8 to Rz-8 a maund, deliverable at a central 
dep6l within a radius of twenty miles. 

This estimate, however, must be considerably und- r the mark. Ex- ! 
pertinents conducted with the wild plantain fibre in the ft ieobur Is¬ 
lands under the orders of Government, shewed that thoroughly cleaned ! 
fibre could not be produced there, at a cost of much under 6 annas per 1 
pound. 

Recent investigations by Messrs. Cross & Bevnn shew the fibre to ■ 
contain 13*4 per cent, of moisture, and 64 n of cellulose. It loses by 
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the process of Hydrolysis, 11 per cent, when boiled for five minutes in a 1 per 
cent, solution of caustic soda, and 33 when boiled for one hour. 

Medicine. — The unripe fruit, called mochaka in Sanskrit, is considered 
cooling and astringent ; it is much used in diabetes in the form of a ghrita, 
composed of plantain flowers, root-stock, and unripe fruits, ghi, cloves, 
cardamoms, and several other drugs. This medicine is generally pre¬ 
scribed in doses of two tolas along with some preparation of tin or other 
metallic drug (U. C. Dutt). Young plantain leaves are used as a cool 
dressing for blisters, burns, &c., and to retain the moisture of water 
dressings. They may also be used as a green shade in ophthalmia and 
other eye diseases. The root and stem are considered tonic, antiscor¬ 
butic, and useful in “ disorders of the blood ” and venereal disease. 
Emerson states that the sap forms a valuable drink and mouth-wash to 
allay thirst in cholera. According to Dymock Mir Muhammad Husain 
states in the Mazkhan , that the kind of plantain called malhhok is used as a 
poultice to bums, while that called bolkad is boiled and employed as an oint¬ 
ment for the syphilitic eruptions of children. He also notices the use of the 
ashes on account of their alkaline properties, and of the root as an anthel¬ 
mintic. Ainslie writes, “The plantain is one of the most delicious of all the 
Indian fruits, and one of the safest for such as have delicate stomachs, being 
entirely free from acidity; it is, moreover, very nourishing, and is always 
prescribed as food by the Hindu practitioners for such as suffer from bile 
and heat of habit.” 

The fruit has long been known and commented on by European 
writers. Perhaps the first authentic description is by Pliny who quotes the 
name pala, a term which still exists in Malabar. He states that the Greeks 
of Alexander’s expedition saw it in India, and that sages reposed beneath 
its shade and ate its fruit (hence the name “ sapientum ”). In the middle 
ages it had some reputation as a medicine. Avicenna wrote that it en¬ 
gendered choer and phlegm, and that it spoiled the stomach, but that it 
was good for heat in the stomach, lungs, and kidneys and provoked urine. 
Rhasis stated that the fruit was hurtful to the “ maw, ” Surapio that it 
was in the end of the first degree warming, diuretic and aphrodisiac. 
Pa! ud anus, the commentator and friend of Linschcten, confirms these 
statements, and from personal observation, supports the remark that the 
fruit breeds “a heaviness in the mawe ” In modern times it is employed 
medicinally by Europeans as an antiscorbutic only, and ns a mild, demul¬ 
cent astringent diet in cases of dysentery, but several other less well known 
properties are attributed to different parts of the plant in the following 
special opinions : - 

Special Opinions. — § “The ripe fruit of the finer varieties of the plan-* 
tain is useful in chronic dysentery and diarrhoea. The dried fruit of the 
larger varieties is a valuable antiscorbutic. In North Bengal the dried 
leaves and in fact the entire plant is burnt, and the ashes dissolved in water 
and strained yield an alkaline solution containing chiefly potash salts, 
which is used in curries, especially as a cure for acidity, vnd antiscorbutic, 
and where common salt is scarce this is used by the people for seasoning 
their curries ** (C. ' n . Paters, M.P,, Zandra, South Afghanistan ). “ I have 
known a diet of green plantain well boiled, and curds (dohi), sweetened 
with sugar or seasoned with salt according to taste, to be of singular 
benefit, in cases of dysentery and diarrhoea. (2) Ripe plaintain, well 
beaten up with pulp of old tamarind and sweetened with old treacle or 
sugar-candy is a household remedy among the nalives of Bengal for 
dysentery, at the commencement t*f the attack. (3) Flour made out of 
green plaintain d r ied in the sun 13 used in the form of chappntis : n certain 
parvo of 1 irhoot in cases of dyspepsia with troublesome flatulence and 
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acidity. I have known one case in which it agreed remarkably well when 
even a diet of plain sago and water brought on a severe attack of "colic. The 
chappatis are taken dry with a little salt” {Assistant Surgeon N. C. Duit , 
Durbhaugd). “ A combination of ripe plaintain, tamarind, and common 
salt is most efficacious in dysentery. I have used it in many cases both of 
the acute and chronic forms of the disease, and seldom failed to effect a 
cure. It may, in fact, be said to be a specific, and I can confidently recom¬ 
mend it to the profession as well as to the public. It is simple, easily pro¬ 
curable, and may safely be administered to a child. It is not disagreeable 
to take, has no bad effects, and is on the whole preferable to Ipecacuanha. 
In simple cases a single dose is sufficient, as a rule three or four doses are 
required to effect a cure. The patients should be kept quiet and placed on 
low diet. The dose for an adult is,—-ripe plantain one ounce, the pulp of 
ripe tamarind half an ounce, common salt quarter of an ounce; well mixed 
and administered immediately. It may be given two or three times a 
day” ( Civil Surgeon R. A. Parker , M.D.). “The juice of the tender 
roots contains a large quantity of tannin and is used with mucilage for 
checking hoemorrhages from the genital and air passages. 1 he ashes 
produced by burning the plant contain a large amount of potash salts, 
and are used as an antacid in acidity, heartburn, and colic. The tender 
fruit is used as a diet for patients suffering from haemoptysis and diabetes u 
(Civil Surgeon r f. H. Thornton , B.A., MB., Alongkyr). “The fruit is 
used with salt in dysentery. The powdered root is antibilious, also used 
in anaemia and cachexia” {Surgeon-Major D. R . Thomson , M.D., C.IE., 
Madras ) ” “The juice of the plant is reported to possess styptic proper¬ 
ties” ( Surgeon R. L . Dutt , M.D ., Pubna). ** The juice of the bark and 
leaf is frequently given to children suffering from an overdose of opium. 
The juice of an ounce of bark mixed with an ounce of ghi acts as a brisk 
purgative” (Surgeon J. McCloghey , Poona). “ I have often seen natives 
use the young unripe fruit curried, when suffering from dysentery or 
chronic diarrhoea” (Honorary Surgeon E. A. Morris, Tranguvbar). 
“The root juice in which burnt borax and nitre are dissolved is given 
with success in ordinary cases of retention of urine. The juice of the 
flowers mixed with curds is used in dysentery and menorrhagia” (Native 
Surgeon T. R. Moodclliar, Chingleput, Madras ). “ The unripe fruit 

dried and powdered is used as an astringent in the diarrhoea of infancy; 
it is useful in most forms of diarrhoea, also in gv norrhoea” (Hospital Assist¬ 
ant Lai Mahomed, Hoshangabad, Central Provinces), “The juice of the 
root is used as an antidote to arsenical poisoning in the lower animals. 
Mixed with ghi and sugar and administered internally be use¬ 

ful in gonorrhoea” (Deputy Sanitary Commissioner J. Parker, M D t , 
Poona). “ The unripe fruit, well cooked as a curry, makes excellent food for 
natives recovering from chronic diarrhoea. Leaves largely used' in chari¬ 
table dispensaries as a substitute for gutta percha tissue in surgical dress¬ 
ings ” [Brigade Surgeon S. M. Shircore , Moorshedabad). “Plantain leaf 
is the Cleanest and nicest dressing fqr a blistered su v and 

is also useful in covering other dressings. A piece of plantain leaf intro¬ 
duced into the helmet on a hot day forms an effectual protection from the 
sun's rays* without appreciably adding to the weight of the head-dress” 
(Surgeon-Major H. DeTatham , M.D., M.R.C P., Land., Ahmednagar ). 

Food and Fodder.—The fruit of the cultivated forms of this species 
are sometimes popularly distinguished by the names of banana and plan¬ 
tain, according to whether they are eaten raw or cooked. These names 
are, however, very loosely applied, some calling any round ,and plump fruit 
“banana,” others making a distinction in size only, the small being 
“banana,” the large plantain. It is,therefore, advisable to reject the arbi- 


BIEDICINE. 


FOOP & 


FODDFU. 

Fruit. 

834 










FOOD & 
FODDER. 


trary distinction which has arisen between the names, and to call all alike 
by the commoner name, plantain. 

The finer varieties, gTown as garden fruits, are, after the mango, the 
commonest and most prized of Indian fruits, while the coarser forms, cul¬ 
tivated for use as vegetables, form one of the staple articles of food in 
many parts of India and the Malay Peninsula. Thus Rumphius relates 
how'in the latter region man begins life with plantains, the roasted fruit 
being used as pap for new born infants. In India it supplies in many loca¬ 
lities the place of bread and potatoes, and is generally roasted, stewed, 
eaten in curries, or boiled in cow’s milk. By Europeans it is sliced and 
cooked in the form of fritters. 

The finer varieties, cultivated to be eaten raw, vary much in taste and 
flavour; some are acidulous, others acid-sweet, others pure sweet like 
sugar, while the inferior kinds are mawkish. The names of those consider¬ 
ed^ the finest will be found in the account of the method of cultivation in 
each Presidency or Province. 

Humboldt was perhaps the first to draw attention to the fact of the 
very large yield of plantains obtainable from one acre of ground, stating 
that the produce would support a much greater number of people than a 
similar area under wheat or any other crop. Boussingalt, following up 
this line of enquiry, gave the following as the produce per imperial acre of 
the raw fruit in three places, according to (i) Humboldt’s, (2) Gondot’s, 
and (3) his own observations : — 




Produce 1 

Of dry food 


*T©rn p 

per acre. 1 

per acre. 


Fh. 

Tons, j 

Ions. 

(1) In warm regions ..... 

81-5 

72 

*94 

(2) At Cauca ...... 

78*8 

59 

16 

(3) At Hague. 

7**4 

25 



The last column is calculated on the assumption that the fruit contains 
27 per cent, of nutritive matter. For purposes of comparison with this 
table Roy le showed that it would require a crop of twenty-seven ton;, of 
I potatoes per imperial acre to yield the smallest of the quantities (of food- 

I stuff) above mentioned as the yield of an acre of plantains. 

It is interesting to notice, in connection with the above, that the large 
crop of food thus produced may be preserved for an indefinite period 
either by drying the fruit, or by preparing meal from it Both of these 
processes, which have long been known and carried out in the West Indies 
, and South America, are also carried on in India, though to a much smaller 
extent. Linschoten notices the practice as common in the sixteenth century, 
writing, — “ These grow much in Cananor, in the coast of Malabar, and are 
by the Portingales called figges of Cananor: and by reason of the greater 
I quantities thereof are dried, the shells being taken off, and so being dried 
are carried overall India to be sold.” When the nearly ripe fruit is cut into 
slices and dried in the sun, a certain part of the sugar contained in tbe 
fruit crystallizes on the surface, and acts as a preservative. The slices 
thus prepared, if made from the finer varieties, make an excellent dessert 
preserve, and if from the coarser, may be used for cooking in the ordi¬ 
nary way. They keep well if carefully packed when dry, and ought to 
form a valuable antiscorbutic for ' :.ges. The fruit may also be 

similarly preserved whole by stripping oil the skin and drying it in the 
sun. 
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Plantain meal is prepared by stripping off the bush, slicing the core, 
drying it in the sun, and when thoroughly dry, reducing it to a powder, 
and finally sifting. It is calculated that the fresh core will yield 40 per 
cent, of this meal, and that an acre of average quality wih yield over a ton. 
In the West Indies it is chiefly employed as a food for infants, children, 
and convalescents, and is undoubtedly of considerable value as a mud 
and fairly nutritious diet. . _ . 

According to Corenwinder, the ripe fruit grown in Bengal contains 
73*o per cent, water, 4 82 albumin, 0*2 cellulose, 0*63 fat, lybo cane 
sugar and invert-sugar (together with organic acids, pectose and traces ot 
starch), yob phosphoric anhydride, and 073 lime, alkalies, iron, chlorine, 
&c. The ash of the ripe fruit was found to contain 47 ' 9 ° P er cent, ot car¬ 
bonate of potassium, 6*58 carbonate of sodium, 25 iS chloride of potassium, 
5 66 alkaline phosphates, 7*50 charcoal, and 7*10 lime, silica, earthy phos¬ 
phates, &c. ( Watts, Die . Chem ). Or. Warden has kindly communicated 

the following later and more complete analysis: — “ 1 he composition ot 
the banana at different stages of maturity has been investigated by . 
Ricciardi. The green fruit contains over 12 per cent, of starch, which dis¬ 
appears as the fruit ripens. It contains 6-53 of tannin and the ripe only 
•34 per cent., so that as the fruit ripens this principle disappears, and tins 
is also the case with the other organic acids which are present. The sugar 
in the fruit which ripens on the tree is almost entirely cane sugar, but in 
the fruit cut and ripened by exposure to air, the invert-sugar reaches about 
80 per cent, while the cane sugar is reduced to about 20 per ceirt., calculat¬ 
ed upon the sugar present. Proteid substances are present in the gr een 
fruit to 3-04 per cent, and in the ripe to 4*92 per cent. The green truit 
yields ro^and the ripe *95 per cent, of ash, which contains 23 18 per cent.ot 

phosphoric anhydride and 45 23 per cent, of potash. 

From these analyses it will be seen that, notwithstanding many extrav - 
gant statements regarding the nutritive qualities of the plantain, it is, y 
itself, by no means a perfect food, and requires the addition of some ni¬ 
trogenous material. Nevertheless, with the addition of a little pu se, or 
lean meat, it is a most valuable food for tropical countries. About 0$ 0 

the fruit, or 2lb of the dry meal with Jib of salt meat or fish is said by 
Johnston and Church to form the daily food allowance for a labourer in 

tropical America. „ . . , , T l w 

Besides the fruit several other parts of the plant are used as food. 1 nt 
flowi r-heads ( mocha , Hind. ; djautonq, Malays) of many kin s, aie 
cooked and eaten, generally in < Hie inner portion cf the 5TBN 

(the scape) is also oaten, and is said by Kurz to be brought into t ie 
Calcutta bazars to the amount of half a ton daily. It is called Vior , and 
is generally prepared for food by boiling. A solution of the ash is Ire- 
qucntly employed instead of salt in cooking vegetable curries, Nc. 1 he 
shoots and (ops of young plants arc also occasionally eaten as a vege¬ 
table, and arc given as fodder to sheep and cattle. The OUTER sheaths 
form a valuable todder for elephants. The central portion of the stem, 
and the roo < -stock are said to be given to cattle to increase the quantity 
of milk. 

The fermented juice is made at Cayenne and the Antilles into a palat¬ 
able wine, railed “ Vino di banana. 0 A similar liquor is prepared 'n the 
Congo region, where it has the reputation of being a preventative of 
malaria. 

Domestic and Sacred. — Many parts of this useful plant .arc largely 
employed for domestic purposes. The dried pkttolb is used without 
further preparation for tying fences, training the betel vine to its support, 
and for numerous other purposes as a rough kind of twine, and the larger 
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parts are made into little square boxes for holding snuff, drugs, &c. In 
the Archipelago, the trunk is cut into several pieces, which serve as 
hearths during festivities in the open air, and in Siam it is used for clari¬ 
ty 111 ^ sugar. The leaves are much used for packing all sorts of small 
goods in the bazars, and are also employed as plates, being sold for 
this purpose for from 1 to 3 pies each. When dry they are employed by 
shop-keepers much as brown paper is in Europe. They are also used for 
making mats, and as thatch for temporary huts. In the Malay penin¬ 
sula, the fresh leaves are employed as a water-proofing covering for the 
earthen pots or bamboo, in which rice is steamed. The ash of the leaf 
ard leaf stalk, rich in alkaline salts, is used instead of country soap or 
fuller’s earth in washing clothes. r 

Lisboa states that it is ordered in the Vratrdj that females should 
worship the tree on the 4th of Kartik shudh, whereby their husbands are 
said to survive them, and their life is lengthened. It is also worshipped 
on the 3rd of Shrdvan. The bunches of fruit are much used in certain 
festivities and ceremonials, and are generally placed by Hindus at the 
entrance of their houses on such occasions (especially at marriage), as ap¬ 
propriate emblems of plenty and fertility. The plantain called kathali is 
considered sacred in Madras, and is reserved as an offering to the gods. 

Musa superba, Roxb., FI. Ind., Ed. C.B.C., 224. 

Vern. Chavai , Nasik j Chavaicha kanda, Poona; Chavlva hand. Khan- 
desh. Bomb. 

References. Dale. & Gibs., Bomb . FI., 272; Kurt, Notes on the Banana 
lf S; Lisboa, U . PI. Bomb., 204,235; Dymock , Mct.\Mcd. W. Ind., 887, 860. 
Habitat.—A handsome plant, said by Roxburgh to be a native of 
Pegu, and by Dalzell & Gibson and other Bombay writers to be common 
at Matheran Rdm GhSt, and Khandala. Dymock states it in his Famine 
! Plant List that it is found in N’dsik, Poona, and Khdndesh. 

Fibre.—Like the other members of the genus this species is said to yield 
a fibre, probably similar to that of M. sapientum. 

Dr. Dymock has recently found a sweet, translucent, jelly-like manna 
exuding from the plant, which, when dried at a low temperature, yielded 
82*3 per cent, of fermentable sugar (Hooper, Chcm. Notes on Mannas, 

Food.—The scape and convolute leap-sheaths are, according to 
| Lisboa, used as food similarly to those of M. oruata, especially in times of 
scarcity. The root was also eaten in the districts of Poona, Ndsik, and 
Khdndesh during the Deccan Famine of 1877-78. 

M. textilis, Nets. ; Kurt, Notes on the Banana , 165. 

Manilla Hemp. 

References. — Voigt, Hurt. Sub. Cal.,s 79 ; Lure, For. FI. Burm. II. 
504; Drury, U. Pi. Ind., 302; Roylc, Fibrous PI., 64; Liotard *Mcm 
Paper-making Mat., 48,49, St, S 4 S#; Note on Musa Fibre, 1881 • 
Balfour, Note on Musa Fibre. 1880; McCann, Dyes and Tans. Bene rxc< 
Tropical Agriculture, ./'•; Cb.risty, Nezv Com. PL. VI.. 13,50 ; hot. Garden 
Gancsh-khind , Poona, 1882-83, 5 ; 1883-84 , 12; r88$, 5 ,• Dir., Agri B-mb 
Presidency, 1 883 - 8 4, <), 12 ; Report, Bot. Gard. Calc., 1884-85 ; Sahdranpur, 
lSfi S i Proceedings of Govt, of India regarding Manilla Hemp. 1861- 
J 8 * 3 , a correspondence with Madra, ; 1877. 5, p. 3$, October 1 -5 1870, 

July, 17-29 ; 1880-81, 2S-35 , 1681, July, 39-48; October, 52, November, 
6-11, 12-16 ; 1*82, Maxell, 16-17 ; April' 85, 86 ; June, 27S3 „• July, 8,0 ; 
September, 57-90, December, 17-21 ; 1883, February, 1, 2, April . / • 1864, 
February, 75 ; April, ij-18 ; June, 1 • July, 32. 30 : f88S, September, 1, 2 • 
1886, March, fie No. 8, i-i'j • 1*87, Tune, is-20 ; Watt, Manilla Hemp in 
Sel. from Rec., Govt> of Ind,, Rev. and Agri.-Dcpt. /., 7— 6, Man. 
Madras Adam , Vcl. /., j6o; Adm. Rep. Andaman Islands, 6, S3; 
Madras, 1882 - 83 , 95 , Gatettcers Mvso*r a*ui Coorg, III., 46 ; > 1.- 
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Horti. Soc. Ind. :—VII. % Pt. III., Pro. c. Hi ; Indian Forester , XI.> 3 g ; 

Balfour Cyclop. Ind., II., 1016. 

Habitat.—A native of the Philippine Islands, which, like other species 
of the genus, has a marked tendency to the insular type, luxuriating in hot, 
moist climates, within certain limitations of the sea influence. The Anda¬ 
man Islands and the West Coast of India might accordingly have been 
indicated as the regions where every effort should be directed towards its 
acclimatisation, and, as will be seen, in these regions alone has the plant 
undoubtedly taken hold. In the Philippine Islands the plant is stated by 
Mr. Honey, British Consul at Manilla, to thrive best in soil largely 
impregnated with decayed vegetable matters, and is therefore particularly 
suited to reclaimed forest lands. It is most healthy on high lands subject 
to considerable rainfall, and on soil of volcanic origin, and is said to 
suffer severely during long periods of excessive heat and drought. It can 
be grown from seed, but is generally reared from shoots like the ordinary 
plantain. It takes about four years to reach maturity, and the first crop is 
available two years after planting, but a much heavier production of fibre 
is obtained in the third and fourth. 

Fibre.—Manilla Hemp has been described as follows by Dr. G. 
Watt: — " It is a fibre of great strength and extreme lightness, hence eminent¬ 
ly suited for rope-making. Only about 50,000 tons are, however, annually 
required, so that the world’s demand for this substance is not great, and it 
would seem that there is little prospect of this quantity being much increas¬ 
ed. The waste materials and worn-out ropes afford, however, the much- 
prized strong manilla-paper, and a new industry has recently been started | 
in dyeing the fibre with logwood and copper so as to allow of its being used , 
as a substitute for horse-hair. The quality* varies according to the part of j 
the plant from which it has been extracted-an unfavourable properly, | 
since, unless great care be exercised, mixed consignments are sent into the I 
market which fetch much lower prices than reed otherwise have been | 
obtained. The collective name for the fibre in the Philippine Islands is 
abaca; bandalu is the harder and stronger outer fibre, the inner layer being 
known as aupos, while the delicate fibres, obtained from the edge of the 
petiole, are known as lupis . This last-mentioned form was formerly^ to a 
small extent imported into Paris, being used in the preparation of a special 
kind of under-clothing. This form of the fibre is, however, locally manu¬ 
factured into fine cloth and shawls, and the textile either from this form or 
from the aupoa is to some extent exported to Europe, ho mean length 
of the ultimate fibriles is 0*236 inches and the breadth 0*00096 inches. The 
central cavity is well developed j the walls arc oi a uoilorm thickness and 
the extremities taper gradually and uniformly. These are qualities which . 
eminently fit the fibre for the'rope-making industry bur are ill adapted for | 
textile purposes, although it must here be added that the abaca affords the | 
textile fabrics worn by the entire population of the Philippine Islands.” 

The fibre has long attracted attention from writers on Indian economic | 
subjects, and many endeavours have been made to introduce the plant into 1 
India. Mr. Liota^d gives an exhaustive account of these attempts in his I 
work on Indian Papa -making Materials . from which the following inform¬ 
ation has been mainly obtained. The first record of M. textilis being grown j 
in India dates from 18.12, when it was introduced into Calcutta. No account | 
exists of how the plant th^n introduced thrived, and no further information ! 
on ihe subject exists till 1859, when fresh specimens were introduced into 
Madras from Manilla. In 1861 these were sajd to have thriven well, “in | 
every respect like common plantains,” and in Januarv of that year Dr. 
Hunter exhibited specimens of fibre obtained from them before the Com¬ 
mittee of the Agri.-Horticullural Society. In 1870, however, we find the 1 
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Board of Revenue of that Presidency reporting that “the experiment with 
the Manilla Hemp had been attended with little or no success/’ from 
which it may be presumed that the species had been allowed to die out. 

In I873 the plant was introduced into the Andaman Islands, and in 
1876 forty-eight young plants existed, all sprung from one original shoot. 
In 1879 some of the largest plants were cut down, and 43th of fibre extracted 
was sent to the Government of India, by whom it was submitted to the Agri.- 
Horticultural Society of India for report. The reply received from the 
Secretary of that Society was favourable, and the remark was made that, 
if procurable at a reasonable rate, it would soon become an article of com¬ 
merce. The more recent history may be quoted in entirety from Dr. 
Watt’s recent note in the Selections from the Records of the Govt, cf India , 
Revenue and Agri, Dept., /., 1888-89 :— 

“ It may be briefly explained that Surgeon-General Balfour, in a note 
dated 15th October 18S0, urged the claims of Musa textilis as a future 
Indian Fibre. His note on this subject was communicated to the Govern¬ 
ment of India, by Her Majesty’s Secretary of State, and ultimately issued 
to all Local Governments, Botanic Gardens, Chamber^ of Commerce,’&c., 
for information or for whatever action might seem necessary. Mr. 
Liotard greatly enlarged the information furnished by Dr. Balfour, by 
giving a history of the attempts, hitherto made, to cultivate the plant in 
India, from its introduction in the Madras Presidency in 1858,down to the 
date of his note, January 22nd, 1881. As a result of the renewed interest 
thus awakened, various reports have appeared of the efforts put forth by 
the local authorities to realise the high expectations entertained both by 
Dr. Balfour and Mr. Liotard. The most satisfactory appears to have 
been that obtained in the Andaman Islands. The instructive memoran¬ 
dum recently furnished by Mr. R. Blechynden of the Agri.-Hofticultural 
| Society of India summarises the Andaman experiments, and furnishes a 
report on the value of the fibre produced. It will be seen that while the 
fibre is stated to have been good, the price at which it could be produced 
was practically fatal. It is possible this defect, with improved means of 
I separating the fibre, may be overcome.” 

Hie following is the note by Mr. Blechynden referred to above, a con¬ 
tribution which is full of interest and giving particulars of the most approved 
methods of obtaining the fibre : — 

“ I have the honour, by direction of the Council of this Society, to 
acknowledge the receipt of your No. 144—8-20 F Sc S., dated the 9th 
June, forwarding two samples of Musa textilis fibre for examination and 
report, and enclosing copy of letter from Colonel Cadell, V.C., Superin- 
teident. Port Blair and Nicobars, and extract of a letter from the officer 
in charge, Northern • District, to the Superintendent, Port Blair and 
Nicobars. 

The two samples of Musa textilis fibre have been carefully examined 
| and tried. The results obtained at the first trial w ere contrary to those 
expected,consequently further trials were made; they, however, confirmed 
the results first obtained, but this caused some delay in the preparation 
of the report and in replying to your communication. 

As stated by the officer in charge. Nor* hern District (Andamans), 
in his letter above referred to, the two samples of fibre were prepared 
by different processes -the larger sample weighing 1 db having been pre¬ 
pared simply bv scraping with a blunt knife, while the other sample, 
weighing 32U), was steeped in running water and then beaten out. 

1 he two samples closely resemble each other in appearance and are 
both of good m« rchantable quality ; they are of fair colour and strength 
I and compare favourably with the *• medium ** quality fibre from the 
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Philippine Islands; they are not, however, equal to “best.” Hemp of the 
same quality could be sold at Calcutta now for. say, R20 per cwt , or sav 
from £30 to £32 per ton in the London market; the price, however, is 
very fluctuating’. 

In the comparative trials of the two samples, the fibre prepared by the 
retting process proved itself the stronger, breaking with a weight of 2661b, 
whereas the fibre prepared by the scraping process broke at 224ft; this 
was contrary to the expectations which had been formed, as it was 
thought that the process of retting would have weakened the fibre. 

In reference to the methods used for cleaning the fibre. By the 
information furnished it does not appear from what weight of raw mate¬ 
rial the samples were prepared, or whether there was a greater waste by 
one process than by the other. The retting process is unusual as respects 
the Musa textilis'; and though in this instance the results have been 
favourable, it would be as well, before adopting it on a future occasion, 
to have careful trials made of the waste, cost of transporting the raw mate^ ' 
rial to the water, handling, &c. Such experiments would also prove 
valuable records; were the results favourable it would probably prove a 
method which Indian labourers would more readily adopt from their ac¬ 
quaintance with it when dealing with jute; were such experiments de¬ 
termined on, it would be as well also to try the effect of retting in still 
water, to ascertain if it would injure the fibre. 

The other method adopted, vis., scraping with a blunt knife, is sub- ' 
stantially the system in use in the Philippines. The Society is indebted 1 
to Mr. Wilkinson, British Consul at Manilla, for an account of the pro¬ 
cess actually in use there, published in the Society's Proceeding's for 
July 1883:— 

4 The following is a description of the apparatus in use in the prov¬ 
ince of Albay, Island of Luzon, tor extracting the fibres from the stalks 
of the wild plantain (Musa textilis), locally known as Abacd or Manilla 
hemp:— 

Two strong uprights are fit inly fixed in the ground and connected by 
a cross bar, in the centre of which a large broad-bladed knife is fixed 
edge downwards on a block of wood fastened lengthwise on the bar; the J 
knile has a strong handle, which is connected by a cord to a long bamboo 1 
made to act as a spring, by being tied in the middle and the butt parallel 
and above the bar; the free end thus forms a supple and powerful spring 
and holds .the edge of the knife firmly against the block; belOw the 
bar, there is a treadle attached by a cord to the handle of tlie knife; 
the mode of operation is for the worker to stand opposite the kn'fe, plac¬ 
ing "ill-or foot on the treadle, which he d» presses, thus forcing the knife 
handle down and the blade up; he then places a strip «.f stalk (called 
locally Si fa ) between the blade and the block, leaving only enough to j 
wrap round a stock on the near side; he then releases the treadle, and 
the kmie by the action of the;bamboo spring, nips the strip firmly against 
the block, and on the workmen drawing the strip through, the pulp is 
left behind, i he apparatus is extremely simple and inexpensive ’ 

* In the Bulletin for April 1887 (No. 4) published by the authorities of 
Kew, there is a great deal of interesting information regarding the Manilla 
hemp. It is there stated that the whole supply comes from the Philippine 
Islands; the imports to Great Britain ‘ amounts to about 1 70,000 bales 
and to the United States about 160,000 bales, equal to about 50,000 tons 
per annum.’ The imports to Calcutta are comparatively insignificant, 
being probably less than 300 tons per annum. It is stated in the Kew 1 
report that a labourer working under pressure ‘ can clean nearly -oft' 
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of hemp per diem ; but as a rule the quantity cleaned by one man working 1 
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steadily day by day averages about 12D); usually two men work together, 
lu* 6 c < e 1 ^' n ^A , n stems and splitting them, while the other cleans 

ie fibre. At the current rate of wages in 1879 OTie labourer’s earnings 
were 7 \d. to 8d. per diem.’ & 

^ be foregoing extract is given, as it may be a guide in future experi¬ 
ments. rhe amount of fibre cleaned per man in the experiment at the 
Andamans having been about 7 oz. and 5 oz. per head in the scraping 
and retting process respectively. With more experience, and an appliance 
such as has been described, a model of which I am instructed to say can be 
furnished to the Chief Commissioner if required, there is no reason why 
the results may not more closely approximate to that obtained in the Phi¬ 
lippines. f am to add the following extract from th eKew Bulletin already 
quoted from :— J 

‘After a systematic series of trials made by the Glenrock Company at 
Madras m l88a ’ ls stated tliat P^"ts put out in 1864 grew well and 
yielded numerous shoots; 179 stems, weighing about 60 pounds each, 
were cut down for experimental purposes and passed through Death and 
till wood Machines. These produced 159ft of clean fibre, or rig per 
cent, of green stem. The cost of cleaning the fibre was at the rate of 
Ap per ton, while the fibre itself, described as‘poor, weak, and flago-y 
with some clean fibre of good colour,’ was valued in London at £10 per 
ton 5 the best alone was valued at £25 per ton. The minute upon this of 
the Government of Madras is that * unless much improvement both in the 
method and cost of production of this fibre can be made, the cultivation 
cannot be made remunerative. * 

‘ The fibre prepared in the Andamans being, as above stated, nearly 
equal to medium hemp imported from the Philippines, and being valued 
at R20 per erwt., a.nd. the data above given showing it is possible to pro- 

ru U ?l he lbre at ess tban 6 P* c P er P ouncI by hand labour, it would appear 
that there is every prospect of the cultivation of Musa textilis being made 
a productive one in the Andamans ’ ” ( BUchyndcn ). 

In addition it may be mentioned that Mr. Liotard insists strongly 
on the necessity of cutting down the plants before they bear fruit of Ex¬ 
tracting the fibre as soon as possible after the stems are cut down and of 
avoiding all necessary exposure to moisture or to the direct rays of the sun 
Dr, Watt, commenting on Mr. Blechynden’s memorandum and on the 
facts previously given by him, remarks, “The above abstract of the pub- 
hshec facts regarding Manilla-fibre maybe of some value in suggesting the 
course which should be followed in further efforts to acclimatise the plant 
and produce the fibre. The efhyts which have been made to introduce 
t..u plant into Bengal have failed, the low temperature, as Dr. King 
reports, of the cold weather having proved too much for the plant. Mr. 
Duthie, in his reportsof the experimental cultivation in Saharanpur, simply 
mentions the plant as growing in the gardens. In Madras and in Bombay 
the attempts to introduce the plant have proved more hopeful, especially 
in the districts possessing the necessary conditions briefly indicated. The 
Commissioner reports, for example, of the Dharwar District, that ‘the 
n.suit of planting Musa textilis is a great success, and I am of opinion, with 
icgard to the experiment, that '.r might, with good treatment and without 
’ The 


difficulty and expet y.., succeed well. ’ l i t Director of Agriculture, 
Madras, remarks that ‘ There is sufficient evidence that the plant will 
gn*,v m most parts of the Presidency, and I think the future operations 
should oe confined to the Government farms in order to ascertain 
whether— 

(1) the plant can cumpete with the ordinary plantain—Musa sani- 
entum ; 1 
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(2) the difficulty of extracting the fibre can be overcome so as to 

make its” production cheaper than the purchase of imported 
Manilla hemp ; 

(3) the fruit can be utilised; 

(4) a hybrid variety can be raised between the Musa textilis and the 

M. paradisiaca, useful both as a fruit and a fibre. ’ 


Mr. Robertson, of the Saidapet Kxperimental Farm, reports that the 
plants will not grow well unless planted in a deep well-manured soil, 
under regular irrigation. On this account the cost of growing the plants, 
until they reach the stage of cutting, is great. He adds: ‘ There seems 
little or no probability of Musa textilis becoming an established crop on 
this side of India. On the western coast, in some localities where irriga¬ 
tion and manuring are less urgently needed, the cost of producing the 
plants will be much less; and there sume experiments should be tried. * 
He further states that 4 there is no probability of really clean fibre being 
turned out bv the ordinary process, at a cost less than 6 annas per pound, 
a cost far in excess of the value of the fibre. * 

'The cultivation of Musa textilis in the Andaman Islands would appear, 
from the reports furnished by the local authorities and by the Agri.-Horli- 
cultural Society of India, to have been eminently successful, the methods 
of separating the fibre being alone defective, since the article could only 
be produced at a price far above its mercantile value. How far this will 
prove insuperable must be left for further experiments, with improved 
machinery, to reveal, but it would seem desirable to guard against too high 
expectations as to any part of India being ever likely to become a formid¬ 
able rival to the Philippine Islands in meeting the present comparatively 
limited demand for the fibre. ** 

In July 18S8 another letter was received by the Government of India 
from the Superintendent, Port Blair and Nicobars, stating that 1,415ft .of I 
Musa textilis fibre had been manufactured, and was ready for export, 
from which it may be presumed that the plant continues to thrive, and 1 
holds out good prospects of commercial success. 


MUSK. 


851 


True musk, the dry, inspissated secretion of the preputial follicles of the 
Musk Deer, has already been fully described in the article on Moschus 
mochifcrus under Deer, in Vol. III., 58. In continuation of that article 
a brief account of the medicinal and chemical properties of the Substance 
may be given in this place, togotl ( r with a few remarks regarding musk 
substitutes. 

Musk and Musk Substitutes. 

The term “musk ** is,in common usage, applied in compound names 
to a number of products of both animals and vegetables characterised 
by the peculiar scent of the true perfume. Amongst these the chief 
Indian musk-sccnted animal is the so-called musk-rat, in reality a shrew 
(see Rats, Mice, Marmots, fced, but its odourous secretion is not utilized. 

Amongst vegetable musks may be mentioned the musk-plant proper 
(Mimulus moschatus) common in window-culture ; Ferula Suinbul, see Vol. 
III., 339; and Hibiscus Abelinoschus, see Vol. IV., 229. The last men¬ 
tioned is the only musk plant of commercial value. The reader is 
referred to the account iri Vol. IV. for a description ot the utilization of 
its seeds in perfumery. Despite the large number of products capable 
of affording more or less of a musk-like odour, the mubk deer remains 
the only important commercial source of the perfume. 

Perfume.— Musk is remarkable for the power, permanency, and sub¬ 
tility of its odour, every thing in its vicinity soon becoming affected bv t 
ana retaining the scent for a long time, it has lung been highly \ alued 
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in perfumery, and though now little used alone, is very largelv employed 
to give permanence and strength to other odours. Piesse writes : —“ It is 
a fashion of the present day for people to say ‘ that they do not like musk/ 
but, nevertheless, from great experience in one of the largest manufacturing 
perfumatones in Europe, 1 am of opinion that the public taste for musk is 
as great as any perfumer desires. Those substances containing it always 
take the preference in ready sale—so long as the vendor takes care to 
assure his customer ‘that there is no musk in it.’ ” ( Perfumery, 258). 

Perfumers use the scent principally for imparting an odour to soap, sachet- 
powder, and in mixing liquid perfumery. The alkaline reaction of soap 
is said to be favourable to the development of its odoriferous principle. 
Its fragrance is much affected and even completely destroyed by some 
other bodies, such as camphor, valerian, bitter almonds, and powdered 
ergot. 

Medicine.—Musk has long been known and valued in Hindu medicine. 
In the Bhdvaprdkasa three varieties are described, named rdmrupa, 
ncpdla, and kdshtnira. The first is described as black and superior to the 
others, and probably consisted of China or Tibet musk imported via Kam- 
rup. That, of Nepal is described as of bluish colour and intermediate 
quality, while the Kashmir musk was inferior. The drug was regarded by 
Sanskrit physicians as stimulant and aphrodisiac, and was employed in low 
fevers, chronic cough, general debility and impotence (U. C. Butt, Mat 
Med. Hind., 279). 

In European medicine, musk is regarded as a powerful stimulant and 
antispasmodic, and is chiefly prescribed in the advanced stages of typhus 
typhoid, and other diseases of an asthenic type. It has also bcen'found’ 
useful in spasmodic asthma, laryngismus stridulus, whooping couo-h, epi- 
lepsy, and chorea, &c. 0 1 ‘ 
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MUSSiENDA, Linn.; Gen. PI., II., 64. 

-- . - « r . „ ^ [ t.124 ; RlJBIACEiE. 

Mussaenda frondosa, Linn. ; Ft. Br. Ind., ILL, 89 ; Wur/i/, III., 

Syn. M. flavescens, and M. Dorinia, Ham. M. Formosa* l)nn M 
VILLOSA, Wall.; M. COKYM lioSA, Ruxb. ; M. 2EYL,N,CA, ^rm! 

Var. a, zeylanica. 

Var. fly ingrata, M. ingrata. Wall. ? 


Var. y, laxa. 

Vern. — Rodina, Hi n r*.; Asari, Nepal; Tutnbcrk, I.bpcha ; Babina 
N.-W. p. ; Bhuht-kesa, lendarhuta, hrbana, Bomb.; Sarwadh , bhurt- 
k*si, churlkasi, shivardole, Mar. ; Vclla-ellay, Tam.; Belli a, Malay. • 
Maa-senda, Sing. 

References. — Kura, For. FI. Burn:., II., ; Dais. & Gibs., Bomb. FI., 
in ; Dymnek , Mat . Med. W. Ind., 2nd Ed., 413; Atkinson, Fc. Prod! 
N.-W.-P., gr, 95 ; Li,boa, U . PI. Bomb., 1C2 ; Birdwood, Bomb . Vr! 
45, 162 ; Gazetteer .. Bombay, XV., Pi. I., 73 ; Mysore and Coori 
70 ; Ind. Forester, XIV., 2g8. 

Habitat.—A handsome shrub, with yellow flowers and a large .white 
calvcine leaf, found in the North-East Himalaya, Bengal, South India, 
and Burma; often cultivated in gardens. 

Medicine.—The rout is used medicinally. Dymock states that in the 
Konkan half a told is given with cow’s urine in white leprosy (pdndu-rog ). 
In jaundice 2 tolas of the white calycine leaves are given in milk. 

Food. — Atkinson writes that the leaves are eaten as a pot-herb in the 
North-West Provinces, and Lisboa remarks that the white leaf of the 
calyx is eaten as a vegetable in Bombay. 

Domestic.— In Southern India the leaves are considered a charm 
against demons. 

Mustard.—Three pecirs of Brassica yield Mustard and Mustard Oil, 
and are also grown for the well-known condiment which is prepared from 
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See Brassica alba, B. juncea, and B. nigra, Vol. I., 521, 5 2? ’> 

MYLABRIS. 

Mylabris cichorii, Fair.; Stephenson, Med. Zool , t. 26, /. 5 

M. indica, tress). 

M. pustulata. 

M. punctum. _ 

The Telini Fly, Substitutes for Cantharides. 

Vem .—Tilni, MnUmakkhi, Hind.; Bad-bi ki-yirangij -mrangt, Dec.; 

Pinslt&rin~i, Tam. j Blishtering-igelu, l el. 

References. —Pharm. Ind * 77 ; Moodccn Sheriff, Sitpp: Pharm . Ind., 

170 • Corresp- on New Pharmacop., 225, 23o. - 

These flies together with M. melaneura, M humeralis, M proxima, 

1 -4 ri CS T aqsamensis. L. gigas, L. violacea, Epicauta nipalen- 
M. one ^ t *} lS » J-y , h have all been dts:nbcd at different times as 
fubsAtute^tr ca^arWes’, but sfnee the best of all, M. cichorii, exists 
£t fully in most parts of India, the necessity; of increasing the number of 
fhese insect vesicants is lessened. M. cichoru common throughout India, 
is also to be found in Southern Europe, Egypt, and China. 

—This and the other species enumerated above have been 

, • p. t "nld -is substitutes for cantharides: M. cichorii was first brought 
highly extolled as substitutes highly recommended by Drs. Burt, 

to notice in 1S09, ■*"”jSwfe Tteaclion of these insects is the same as 

that^'the wdl-knou n cantharides (Cantharis vesicatoria) for which they 

Med.cal Store D-p*. _ ^ very good substitute for cantharides I 

<Su?Z». V« 2 rC.T G . hr&. P&Lram). “ Is quite equal to can- 

!£K A”'%»»-,s," ri&Sg 

-‘rSSXES in theGovernment Medical Dep6ts as a substitute for 
Ke^ularl> , efficient ” ( Brigade-Surgeon G. A . 

Allahabad) 5 . “ Very good Jsicant ” {Assist* .it Surgeon Nehal Sing, Saha -• j 
runpo- ). MYRIACXIS> Less.; Gen. PI., II., 262. 

A small 1 tl'nus of erect annuals, which belongs to the Natural L rdcr j 
Composit e, and comprises three Indian species. Only one of these M. 
Wallichu, (FI. Hr. Ind., HI., 147 ). » llf economic interest. It is 

known as baled in Assam, where it is grown in homestead lands for 
the sake of the leaves tender shoots which are used as food, either 
boiled in khdr water, or fried in oil. 

MYRICA, Linn.; Gen. P!. y ILL, 400. 

Myrica Nagi, Thunh.,- FI. Hr. Ind. V.. ,-07; Web*. 7 <V, 

Tur. Box-myrtle, Yangm/l ok China. \. 7 ^Si oUricacf.*:. 
Syn.—M. sapida. Wall.; M. inteorifolia, F;xb .; M. mission, ,. 

Wall ; M. F.SRQUHAR1 ANA, Walt .; M. RUBRA. A.’c L). /.mi.: Nagkia 

tapoNICA, Gavin.', ?M. JAVAMICA, Blunt: : ? M. LONGIF.7Z.I A, and . M. 
LOBll, Tey m. & Binnend. 

Vera. — Kutp hat, kdcphal. Hind., Dec.. Sind; Kniphal, koyophus, sat- 
sari :.;, bi‘N<;.; Dings ,-’- r . Khasm . h .- h < Nfpai . ?>• 1 ;: 

Ji..: it'.il, N.-W. e. ; Kniphal, hah kahcla, kaphiil, I n.; Knyapnala 
ktxiphal, Bt'MB.; Knya-ph.ila, Mas > Kari/kal, Guz.; Muru-ieunpattai, 
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i he Box-myrtle. 


J§L 


rAM.; Kaidaryamu , Tel.; Marutamloli , Malay. ; Katphala , kaidary - 
ama , Sans. ; audul , quandol , Arab.; Ddrshishaan , Pers. 

References. --Brandis, For. FI., 495; Kv.rz, For. FI. Burnt., II., 475; 
Gamble, Man. Ttmb., 39 r; Stewart, Pb. PI., 202; Sir W. Elliot, FI. 
Andhr.,76; Pharm. Ind., 217; O’Shaughnessy, Be tig. Dispens., 611; 
Irvine, Mat. Med. Patna , 44, 98; Moodeen Sheriff, Supp. Pharm. Ind., 
179 ; U. C.Dutt, Mat. Med. Hindus, 234,304; bymocl:, Mat. Med. W. 
hid. 2nd Ed., 749 ; Baden-Powell, Pb.Pr., 38 s, 886; Atkinson, Him. 
o P'r Gas.), 317 , 74 2 > 779 ; Forbes Watson , Econ. 

Prod. N.-W.Proy., Pt. III. (Dyes and Tans), 82; Pt. V. {Vegetables, 
Spices, and Fruits), 44 , 88 ; Gazetteers, Punjab, Simla, 12 ; Indian 
Toresier, III., 163; IV., 241 ; VI., 25; VIII., 127, 405. 

Habitat. —An evergreen dioecious tree with an aromatic odour, met with 
in the Subtropical Himalaya from the Ravi eastwards, at altitudes from 
3,000 to 6,000 feet; also found in the Khasia mountains, Sylhet, and south¬ 
wards to Singapore; distributed to the Malay Islands, China, and Japan. 

Dye and Tan. — The bark is occasionally used as a tanning agent for 
fancy leather work. In 1875-76, 304 cwt. of bark was exported from the 
North-West Provinces for tanning and medicinal purposes, of which 235 
cwt. came from Kumaon- In more recent years about 50 tons is said to 
be the average export. W. Coldstream, Esq., C.S., informs the editor 
in a private note that the bark is used in Sirmur (Simla District) for 
dyeing pink— piazi. 

Medicine.— I he bark is described by writers on Sanskrit medicine as 
heating, st imulant, and useful in diseases supposed to be caused by de¬ 
ranged phlegm, such as catarrhal fever, cough, and affections of the 
throat. It enter-, into the composition of numerous formula; for these 
diseases, in which it is combined with other stimulants and alteratives. 
The powdered bark is occasionally used as a snuff in catarrh with head¬ 
ache (U. C. Dutt). It is also used by Hindus at the present day, mixed 
with ginger, as a rubefacient application in cholera, &c., and according to 
Irvine, kaiphal and ginger mixed, is the best substance that can be em¬ 
ployed for this purpose. Dymock writes, “ Muhammadan writers tell us 
that the bark is resolvent, astringent, carminative and tonic; that it cures 
catarrh and headaches; with cinnamon they prescribe it for chronic cough, 
fever, piles. &c. Compounded with vinegar, it strengthens the gums and 
cures toothache; an oil prepared from <; is dropped into tin ears in earache. 
A decoction is a valuable remedy in asthma, diarrhoea, and diuresis ; pow¬ 
dered or in the form of lotion the bark is applied to putrid sores ; pessaries 
made of it promote uterine action. The usual dose for internal adminis¬ 
tration is about 60 grains. Dahu-el-kandul, an oil prepared from the 
flowers, is said to have much the same properties as the bark.” 

No critical chemical examination of the bark has been made, but, 
according to Dymock, the watery extract evaporated to dryness yields a 
brittle, highly astringent kino-like substance. In Bombay kaiphal fetches 
from one to two rupees per maund of 4ilb, and is entirely imported from 
Northern India. 
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Food.— The fruit, which is about the size of a cherry, has not much 
flesh, but is pleasantly sour-sweet and is eaten by Natives. 

Structure of the Wood.—Purplish-grey, hard, close-grained, apt to 
j warp, weight 4Sib per cubic font. 

Domestic, &c.—The bark is said to he employed in the Kh.l ia Hills 
to pOt'.on fish. The twigs are used in the Panjab as tooth-brushes by 
persons suffering from overdoses of mercury. 

MYRICARIA, Desv.f Gen. PI., !., 161 . 

Myricaria eiegans. Boyle ; Ft . Br Ini ., /., 250/ Tamariscins.« 

Syn.—M. GRRMANICA, var. longipolia, II. f. & T. 

Verri.— Humbt, Ambi % Pb. 
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n r ^ MYR1S .™ 

(y. fragrans. 

References. — Stewart, Pb. PL, 9/ ; Royle, III, Him. Bot., 214 ; Gazetteer. j 
N.-W. P., X., 3 o 6 . 

Habitat. —A bush found on the Western Himalaya from Garhwal • 
to Ladak and in Western Tibet, at altitudes from 6,000 to 15,000 feet. 

Medicine.—Aitchison states that the leaves are used as an applica¬ 
tion to bruises. &c., in Lahoul. 

Fodder.—The twigs are browsed by sheep and goats in Ladak 
[Stewart). 

Myricaria germanica, Desv. ; FI. Br. Lid., /., 250. 

Syn.— M. bracteata, Royle ; M. Hoffmeisteri, Klotz. ; Tamarix ger¬ 
man ica, Linn. 

Var. prostrata, Benth. & Hook, f. (Sp.). 

Vein. — Bis, shdlakdt, hatnbukh, Jcathi, Ir.imbu, umbu, joarahtsp, Fb. 

References.— Stewart, Pb. PL, pr; Brandis, Par. FL, 23 ; Gamble, Man. 

Timb., 20; Royle . III. Him. Bot., 214, t. 44; Gazetteers : — N.-W. P., IV., 

Ixziii.; X., 3 06 ; Indian Forester, IV., 233 ; XI., 2. 

Habitat. — A shrub of the Temperate and Alpine Himalaya, from Sik¬ 
kim to Kumaon, at altitudes of 10,000 to 14,000 feet. 

Fodder.—The branches are employed as fodder for sheep and goats. 

Structure of the Wood. — Hard, white, used for fuel. 

MYRISTICA, Linn,; Gen. PL, III., 136. 

A genus of evergreen aromatic trees which comprises about 80species, 
chiefly natives of Tropical East Asia, Malaya, and America ; a few are African 
and one Australian. Of these 30 ate met with in India and the Malay Penin¬ 
sula. 

Myristica fragrans, Hon//.; FI. Br. Ind., V ., /02; Myristiceje. 

The Nutmeg, Mace. 

Syn.—M. officinalis, Linn. f. ; M. moschata, Thunb. ; M. aromatica, 

Lamk. 

Vera.—7* ayp h al or jdiphal, the nut -jde-pkal, the aril or mac e^jdpatr, 

Hind.; '/ ayphal, the nut — j de-pkal, the aril sxjotri, Beng. ; the ir.it — 

Jdiphal , the aril ^-jauntarl, Pb.; the nut^Jdphal, thearil — joutri, Dec.; 

~ ■ * * •* • ' ' ■ * ' ”- - 1 diphala, 
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paitiri, Malay.; the nui^Zddiphu, the aril ^addiphu apddn, BurM.; the 
nut Jddi-kd, sddika, the aril- rasdvasi, yadi'V ishu, SiNG.; Jafipnata, 
the nut=; rfji-phalatn, the aril *=*jajipatri, Sans. ; the nut~=y«>n*o«V'*» 
jOuButdb, janM-ut-tr\b, the nrW^basbiisak, basbas, Arab.; the nut=* 
Jouubdyah, the aril ^baubda, Picks. 

References. Roxb., FL Ind., Bd. C.B.C., 74 ?; A'/<>», For. Ft. Be>01., II., 
2S2; Gamble , Man. Timb., 3i3; Stewart, Bot. Tour try Hazara, 
Tee., 9: D(', Orir , Cult . PI., 419 ; Mason, Burma and / 

74a, Sir IV. ’edit'd, FL Atttlhr. , 72 , 7 j. kj 6 ; Pharm. Ind., 1S9 ; fluck & 
Hanb., Pharmaeog., so A • Fleming, Med. PL Ff Drugs (Asiati? Rrsrr., 
XL), /W; Aiia.Ue. Mat. In i., I.. jot, 239,622; O'Skaughncssy, Beng. 
Visions., 5S.4: Medial Tof'og., /3p ; D ■Sc, n Sheriff, Su/p. Pit or n:. 
Jna., ibo; U. C . J) utt, Mat. Mrd. Hindus , 224, 3oo ; Marray, PL <8f 
Drugs, Sim/., 3] • ZL r.t. Ff Trim. Mrd. PL, 21S ; Dyntock, Mat. Mrd. U'. | 
Ind., 2nd hit., 61 ; Year'Book Pharm., 1^79- 4 f 7 : Bird:vod, Bomb. I 
Prod., 22< ; Ba irn Powell, Pb. Pr., j02, 37 y.■ /.isoou. Useful PL Bomb | 
( Vo! .VA T*., Bomb. Gas ), 179; Royle, Bn i. Res., ;',74, 200: Hammel, I 
1‘icssr, Perfumery, r$3, 1(4; SimmondTropicaf Agriculture, 4$ 4; 
Christy, Hew Com. PI., VllJ., 26 ; Linschoten, Voyage to Ea d / ndt'es {h /. | 
Burnell , Tied & Yule), VoL II , $2, #4, 36; And 1 matt Islands, Port i 
Bla.r , f37a-7!, 45 ; In tan Forester, VIII.. 167; Smirk, hx. Die., 289. 1 
Habitat. —A handsome, bushy evergreen tuee, with dark shining h aves. 1 
which grows in iu native islands to a height of 40 to 50 feet. It is found 
wild in the Moluccas principally in the small volcanic group of Banda. 

History.— Towards the end of last century, the Bnglish introduced the ^ 
tree into Bencoolen and Prince Edward’s Island, and l iter into Malacca. 
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It inf ol f S'^aporeand Penang,as well as Brazil and the West Indies. 
Gnfrtnf r < r l,ltlvatec J with some success by Dr. Roxburgh at the Botanic 
C . Ua ' In Bencoolen, nutmeg cultivation is still carried on, 

ffd Ran£ ea V er f Pa ° f ,‘ he tmde ^PP 1 * is now derivcd from that place 
•_ f. f ff , E * te " s ‘ ve plantations were formed in Penang and Singapore, 
r ^ P ar J °f l ^ ls century, and with so much success that for some 
> ear „ s ‘ h , c ; eX f° fr ° m t - hc K“ er lsIand exceeded those from Banda. But 
in i860 the trees were visited by a destructive bhght. which the cultivators 

th?trees flnff S tie aTr . cst ' an . d w " ich nltimately led to the extermination of 
he trees and the ruin of the planters. Of late years the Chinese have 

iif n w k ’| n f h 5 pefU ' t fforts , t0 introduce the plant, and to compete with 
^ f haS a so 1 been established in India on the Nilghiri 

Hills, but with little commercial success, and though cultivated to a small 
extent in many parts of India and Ceylon, the future field for British 
nutmeg plantations seems to be in Jamaica. Notwithstanding this fact, 
mention is made of small amounts of nutmegs of Indian produce being 
exported to Europe. & 

nu t Yields an essential and a fixed oil. The former is white, 
aenci, pungent, and smells powerfully of nutmeg; the latter / 4 nutmeg butter/ 

1 y. L °' VIS ^ ln colour, and solid. It is extracted from refuse nuts bv re- 
ucmg them to powder, heating them in a water bath, and, while hot, ex¬ 
pressing the oil. I his solidifies on cooling into the mottled, orange-brown 
bUt n r ’ u iaS a P* casant odour, and a fatty, aromatic flavour. 

,. .hy . and the Nutmeg yield an otto or essential oil upon aqueous 

distillation. I hat from the former is yellow, with a strong odour of the 
macc and an aromatic flavour; that from the latter is nearly colourless, 
or white, with a strong odour and taste of the nut. Both are extensively 
used for perfuming soaps. The extent to which they are so utilized is at 
once seen by the enormous consumption of Nutmegs in Great Britain The 
f^l CO T m F UOn jsyariously stated. Piesse (Art of Perfumery) writes 
that the produce of Nutmegs in the Moluccas has been reckoned at from 
600,000 to 700 ooolb per annum, of which half goes to Europe, and about 
\n L 'n t ’ ial q H anllt y °f Mace * The annual consumption of Nutmegs 
’ ^ f \ said + . to r bc 1 40,oooft). Simmonds, on the other hand, 

valueVa? ^ 37^56 ^ ^ endmg i8 7 °* the average was 592,736ft, 

The Otto of Nutmegs enters largely into the composition of many 
- !i les of English perfumery, but especially into that of Frangipani. Wher 
used sparingly it combines pleasantly with' lavender, santnl,'and bergamot, 
formerly soap, known as Banda soap, was prepared from the fatty oil 
or Butter of Nutmegs. The trade in this article has died out, being 
replaced b) ordinary soap perfumed with the otto of the Nutmeg. 

Chf mk.al Composition. —The fixed oil makes up about one-fourth of 
the weight of Nutmeg, the essential oil from three to eight per cent. The 
latter consists almost entirely of a hydrocarbon, having, according to 
Cloez, the composition C 10 H 16 . Gladstone, in 1872, confirmed the ana¬ 
lysis ot Oloez, and assigned to this hydrocarbon the name myristicene . 

1 he ^amechemisL found in the crude oil, an oxygenated oil, myristicol, 
ol very ditrculi purification, and possibly subject to change during the 
process of rectifying. It possesses the characteristic odour of the nut, and 
is isomeric with caryol. From the facts recorded by Gmelin it would appear 
sential oil sometimes deposits a stcaroptcnc called mynsticin. 
lie authors of the Pnarma< ogt apkni state that they have never obtained 
such a deposit, anti imply that possibly this substance may have been 
merely myrisfic acid, a substance plentiful in the fixed oil. 

, he fixed oil or Nutmeg Butter contain* the volatile bodies already 
described, to tin extent <-\ about six per cent , besides several fatty bodies, 
the most important of which is myrisiin, C, H-, (OC H II - O),. This 
substance by snpon.l,cation >iclds myrisiic acid, C,, H 3 6... and glycerine. 
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Another fat has also been observed, readilj; soluble in spirit, and accom- 1 
panicd by a reddish colouring, matter, but its composition has not as yet 

k^Macifcontains about 8 percent, of a volatile oil, consisting for the most 
part of maccne C,„ H 16 , similar to oil of turpentine, but possessing the 
smell and taste of nutmegs. In addition it contains a thick aromatic 

balsam {Fliickiger & Havbury, Pharmacographia). 

Medicine -The nutmeg was known at least lo the later Sanskrit writers 
by the name of jdtiphala , but it is doubtful at what time it first became 
known in India. In the sixth century A.D. records exist of the nutmeg 
having formed an article of Arabian import from the East, and export to 
Europe, and the medicinal properties of the nut were probably then known 
to Arab and Persian physicians. Ainsiie informs us that it is considered 
by the natives of India as one of their most valuable medicines in dyspep¬ 
tic complaints, and in all cases requiring cardiacs and corroborants; they 
likewise prescribe it to such puny children as appear to suffer much m 
weaning. Similarly mace “is a favourite medicine of the Hindu doctors, 
who prescribe it in the low stages of fever, in consumptive complaints, and 
humoral asthma; and. also, when mixed with aromatics, in wasting and 
loner-continued bowel-complaints, in doses of from grs. 8 to grs. 12, and 
sometimes to as much as dr. * ; but they generally administer it cau¬ 
tiously from having ascertained that an overdose is apt to produce a 
dangerous stupor and intoxication; the same effect is ascribed to the Nut- 
meg by Bontius.” According to the same author, the Arabians place .Nut¬ 
meg amongst their “ hepatica,” and “tonica,” and mace amongst their 
“ aphrodisiaca,” and “ carminaliva ” Dymock writes that the Munam- 
madans consider Nutmegs and mace to be stimulating, intoxicating diges¬ 
tive, tonic, and aphrodisiac; useful, especially when roasted, in choleraic 
diarrhoea, also in obstructions of the liver and spleen. According to 
Rurnphius, the juice of the green fruit, mixed with water, is used in 
Amboyna as a wash in apthous affections. The volatile oil is occa¬ 
sionally employed as an external stimulant, and the fixi-.d oil, 01 Nutmeg 
Butter is also considered stimulant and is, considerably used by native 
practitioners in preparing rubefacient liniments. Dymock slates that a 
paste made with the nuts is used as an external application in headache, ; 
palsy, &c., and is applied round the eyes to “strengthen the sight. 

The utilization of Nutmeg in European medicine is too well known to 
require any description ; suffice it to say That it is regarded as stimulant, 
carminative, and in large doses narcotic, and is used <n doses of ten - to 
twenty grains in atonic diarrhoea, flatulence, colic, and some terms of dys- 
pepsia. An infusion has been recommended as of great service in quench- , 
fng the thirst of cholera patients. It is, however, chiefly employed as an l 
adjunct and as a condiment. It is officinal in the Pharmacopeia of India ( 
three preparation!? being described, vtc., the volatile <>i!,^ the spirit, and 1 
the expressed oil. The last mentioned is recommended as a useful appli- 1 
cation in cases of rheumatism, paralysis, and sprains. 

Special Opinions.— “ Is useful in cases of dysentery and is thus 
given bv native doctors. A small excavation by means of a scoop is ! 
made in' the kernel, a quantity of opium suited to the age of the patient j 
is inserted into the pit and covered with the scrapings. The kernel is 
now thinly covered with sonic flour paste, and the whole roasted in hot 
ashes, it is then ground into a paste and the mass is given in divided | 
doses at intervals. It is also tonic and ami-rheumatic. The powdered 
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kernel with Casuarina fruit is used in toothache yy (Surgeon-Maja . \ 
Thomson. C.I.E ., Madras). “Nutmegs rubbed up with water I 

form a useful application for parotitis and other glandular swellings’' 
(IE. Forsvth, F.R.C.S., EUtn . ond U . C. J /ukcrj 1 , .1/./?., /)m*i - j 

Pot vi. •* When made into an electuary with sugai and e/d, it is a popular | 
' ' ■ .... Surgeon i . 


yvr<]. v > Iiui mauu - j ...... - 0 

domestic remedy for dysentery among children 
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Moodelh ar, Chinyleput, Madras). “ Nutmeg, rubbed with oil on a piece 
s . 0 ^ e, IS a pplied with friction in cases of cholera, and in cases when 

r/f. m J erna i ? rg ?? s 0 a ?£ eai \ t0 be con g e st e d ” (Civil Surgeon J. H. 
Thornton, B.A., M BMonghyr). 

a r^m~. B ° t xi !,UT -j EO •' lnd J MA ?. E are ’argely used by the Natives as 
a condiment. The widespread utilization of both in European cookery is 
too well known to require comment. J 

Myristica Irya, Gcertn. ; FI. Br . Tod., V io 9 . 

JAVANICA, Zfroit.j M. SPH^ROCARPA, Wall. ; M. EXALTATA, 

Vera.— Malohy Burm.j Ereya, Sing.; Mutroindd; chon glum. And 
R eferen ces . ~Kurz. For. FI. Burnt., II. ,282 ; Gamble, Man Timb., 314 ; 
Beddome, For. Man., 176; Gazetteer, Bombay , otiij., * ' 

Habitat.—A moderate-sized evergreen tree, native of Burma, the An¬ 
daman Islands, Malacca, and Ceylon. 

Structure of the Wood.—Dark olive-grey, hard, close-grained ; weight 
521b per cubic foot. A handsome wood, which seasons well, takes a good 
polish, and is worthy of attention {Gamble). 

Mo longifolia, Wall.; FI. Br. Ind V., no. 

Cyn.—M. longifolia, in part, Hook./. & Thoms.; ? M. linifolia, Roxb 

Vai ; c 5 r ^; 1Ca ’ err ATICA, Hook. f. & Thom...; M. COKTICOSA, Hoof, 
f. & Thoms. 

Vern. — Zaileitbo, var. =thit-than, Burm. 

R efer e nces.-ff«A Fl. Ind., Ed. C.B.C., 744 ; Kuro. For. FI. Burn.II., 
283 ; Gazetteer, Burma, /., 13$. 

Habitat. —An evergreen tree of the Sikkim Himalaya, Assam, Sylhet 
the Khdsia Hills, Chittagong, Pegu, Martaban, and Tenasserim. “ ’ 

Resin. — The tree exudes a red resin {Kurz). 

Structure of the Wood.— Whitish, turning pale brown, rather heavy 
fibrous, soon attacked by xylophages. J9 

M. malabarica, Lamk.; FI. Br. Ind., V., 103. 

Syn.-?MYR!STICA TOMKNTOSA, Grah. : M. DACTYLOIDES, Wall. • M 
NOTHA, Wall. * 

Vern —The nn^angli jaiphal ranjaibhal, hatpkal, the aril ~r.imb a tri 
Bomb.; K.anagi,th(i ixut^pindi-kaifMi. * 

^ e l 5 I ^ I \ CeS 'rT - Teddomc, Fl. Sylv., t. 269; Gamble, Man. Thnh. t 3 j 4 . Dais 
& Gibs.. Bomb, hi., 4; Dymock , Mai. Med. W. Tad., 547 Lisboa ’ IJ pi 
Bomb ., no. 170, 214; Kew Off. Guile to the Mas. of Ec. Bat., ion • Gan ‘ 
Bomb., XV., 441. ' • 

Habitat.—A tall, evergreen tree of the Konkan, Kdnara, and North 
Malabar. 
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Oil.—The sped, when bruised and subjected to boiling, vields a quan¬ 
tity of yellowish concrete oil, which is used medicinally, and for purposes 
of illumination. 

Medicine. As early as the time of Rheede, the fruit of this sp ecies 
appears to have been used for the purpose of adulterating the nutmegs 
and mace of M. fragrans. Of late years this practice has been revived, 
and according to Dymock rdmpatn,o nee vei v cheap, is now worth Rio 
per maund, while the nuts fetch R2 per maund of 37J&. The former is 
exporter to Europe (chiefly to Germany) as an adulterant for true mace. 

the plant occupies a place in the secondary list of the Pharmacopoeia, 
where it is stated that the oil has been represented as a most efficacious 
application to indolent and ill-conditioned ulcers, allaying pain, cleans¬ 
ing the surface, and establishing healthy action. For this purpose it re- 
qu.res to be melted down with a small quantity of any bland oil. Waring 
suggests tbit it may be found serviceable as an embrocation in rheumatism. 
According to Dymock, the seeds in the form of a lob are used as an ex¬ 
ternal application in Bombay. 
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A powerful Cathartic. 



/cr ,, v MYRSr- 

(7. Murray.) ca pitellata. 


Special Opinions.— § “The seed, roasted and ground into powder, 
is given three times a day as an astringent for diarrhoea and dysentery. 
It has also narcotic properties ” ( Surgeon-Major L. Beech, Cocanada). 
“The expressed oil is used as a stimulating application to indolent ulcers ; 
the pounded seeds are also used as a stimulating plaster( W, Dymock, 
Bombay). “ The expressed oil is stimulant to indolent and ill-conditioned 
ulcers, detergent and anti-rheumatic” {Surgeon-Major D. R. Thomson, 
M.D ., C.I.E , Madras). “ The fruit is much larger than the true nutmeg, 
but has little aroma. A concrete oil is prepared from it and used in rheu¬ 
matism. The arillus rampatu is considered to be a nervine tonic, and 
is used in stopping vomiting, also as a substitute for the true mace from 
which it differs in being destitute of aroma ” (C. T . Peters, M.B. , Zandra , j 
South Afghanistan ). 

Structure of the Wood.—Reddish-grey, moderately hard, weight 32it> 
per cubic foot. Used for building. 

Myrobalan, Chebulic, see Terminalia Chebula, Rits. ; Vol. VI., Pt. II 
Myrobalan, Emblic, see Phyllanthus Emblica, Linn j Vol. VI., Pt. I. 

Myrrh, see Balsamodendron Myrrha, IVees. ; Vol. I., 3 ^ 7 * 

MYRSINE, Linn.; Gen. PL , //., 642. 

Myrsine africana, Linn. ; FL Br. I?id., ILL, s 11 > Ursine.*:. 

Syn.— M. glabra and scabra, Gcertn.; M. rotundifolia, Lamk. ; M. 
B1FARIA, Wall.; M. POTAMA, Don. 
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^hetrang. Pb. ; Baibarang, baring, Arab. 

References.— Brandis, For. FL, 1S6 ; Gamble, Man. Tim:'.. 209 ; Su'Tzart 

Pb. PI., T 3 S ; Baden Powell, Pb. Pr. 36 g- ‘iV heJti ’- 

743 ; Gazetteers Panjab, Hazara, Dist., t 33 ; A II. P •? - I •> ixxut. . , 
Settlement Rep., Hazara Dist., 94. L 

Habitat —A small evergreen shrub found in Afghanistan, the Salt 
Range, and the outer Himalaya from Kashmir to Nepdl, at altitudes from j 

10 Medicine.—The fruit, known as bebrang (a name also applied to , 
that of Samara Ribes), is sold for medicine in all the bazars of the l anpb. 
It is said to be a powerful cathartic vermifuge, anc is also used in drops\ 
and colic. The ou&i is considered a “ warm remedy * and is considerate 1 

employed as a remedy for dysmenorrheea. \ 

Special Opinion.—§ “ Is said to be alterative, and is used with 
Liquorice for strengthening the body and preventing the effects of age” 
(Civil Surgeon j. Anderson, MdP ■ » Biinor, N-W.P.). 

Food.—In tne Settlement Report of the Hazara District the fruit is | 
said to be commonly eaten b> the poorer zemindars . 

Structure of the Wood.—White, moderately hard, weight 4qlhper cubic 1 
foot. , , , \ . , , 

Agricultural.—The plant has been recommended .is suitable for | 

hedges. 

M. capitellata, Wall.; FI. Br. Ind., III., 512 ; Wight, Ic., f. 1211. 

Syn.— M. excelsa, Don; M. i,ucida, Wall. 

Var. lanceolata, Wa'L (*/>.),— M. Wightiana, Wall . 

Var. lepidoc.arpon, Wight ($/>.). 

Var. avenis, A. DC.(sp.) t —M. Portbriana, Wall. ;M. umbellllata, I 
A. DC. 

References, — Brandis, For. FL, 286 ; Kura in Jour. As. Soc1877, /*-• : L | 
221 ; Beddome, FI. Sylvt. 234 ; Gamble, Man. Timb., 209. I 

M. 916 


910 


medicine. 

Fruit. 

911 

Gum. 

912 


FOOD. 

Fruit. 

9X3 

TIMBER. 

014 

AGRICUL¬ 

TURAL. 

Plant. 

9 1 *, 

0x6 












DYE. 

Dark. 

922 

Leaves. 

»i£L 

8 S 

925 

«•!'» iOS. 
026 

Loavo*. 

927 

MPOICtNG 

Luavnu 

928 

Fruit. 

929 
ftcods. 

930 


Tv,, V ' ; HI n D.; SW r-sowa.fru * 7 = hab-&l-ls Bevg • 

VUaydH "K'/metf, tnurad^tsaves^mirad, U\i\tJhab ul-<h habhuL Pa* 

Re /““ C T/w ^Tk^la, 93 : °'? ha ,"f Unc> ' S *’ Bcn *- 3331 

H K'"’"** f 9*^^.xZ?ss?xil. A 4 ri - Horti - 

Habitat. A shrub, indigenous in the area extending from the Medi- 
in r india n '* g ' 0 " M * h * m «*' a " d Baluchtotin. extensively cultivated 

d.. ( .w e '~ Th0BARKand LBAVES are u ’ cd in banning, the np.Riup.s f or 

• f* x P8 oil is said to be obtained from the herries, and accord- 

el v ad [” p 0wel1 ’ 1S believed to strengthen and promote the growth of 

the hair In Europe an essential oil, distilled from the leaves, is lanrck- 
employed in perfumerv, under the name of Eau d' inn,. In tlie preXa- 
tion of this oil the leaves, flowers, and fruit are all distilled toeether 
ah,,„ 5 oz. being obtain, d from , rut. ft is yellowish, or Snh SK* 
An*, lnghij flagrant. No record exists N this c f '-f*ni 1 n , 1 i r 1 3 

or prepared by. tbe Natives, but hvine stalel Um he eave ’knd b'erries 
are employed for making scent in Patna uerries 

Medi cine. The leaves of the myrtle have long been known and valued 

'Mute?*’?! mCd ', Cme ' a -?? bave also been consnkred of imporfanco by 
Mi.It. nmndan writers. I heir virtues are too well known to rennire h/ 

uselul 0 in cerVtVd a -,iY C th * in U PP cr >'dia they are considered' 

dil i es iif Um stomaH^ndT «*'*“"* ^ ‘«P*V ■ «'*> in dyspepsia, and 
wash in ca - s of anhth^ xf A decoction is employed as a moulli- 
5 j~", ° f aphthae. The eruit is carminative and is given in 

Thu sEtio' groom?’and "Ini' ' : j gc '..J Mtrnal “'^ration, and rheumatism, 
ey.dich * and m,xed Wlth '.ntimi.iiy, are used to colour the 
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(J. f. Duthie.) ‘ Tazetta. 


(‘f. F. Duthie.) 

NANNORHOPS, H. Wend!.; Gen. PL, III., 9*3. 
Nannorhops Ritchieana, P Wendl. ; Paljle. 

Syn.— Cham.*:rops Ritchirana, Griff. 

Vern.— Maori, Hind. ; Patha (the fibre), kiln, Italian , (Salt Range), Pb. ; 
Msardi, Trans-Indus; Mai our rye, Pushtu; Pfis, pesh, pease , pease, 
pfarra,pharra, Sind & Baluch. 

References.— Brandis, For. FL, $47 > Gamble, Man. Timb.,418 ; Strreart, 
Pb. PL. 242Aitchison , Cat. Pb. and Sind PL, 142) Murray, 1and 
Drugs, Sind, 18; Royle, Fib. PL, 92, 95 i Balfour, Cyclop.., 645 • 

Habitat. — Usually a stemless, gregarious shrub, common on rockv ground 
in Sind, and in the Trans-Indus tracts of the Panjob up to about 3,000 
feet; also in Afghanistan and Bdluchistdn. Under favourable circum¬ 
stances it develops a trunk which reaches to 14. feet in height. In the aaha- 
runpur garden there are three fine specimens grown from seed obtained by 
Dr. Jameson from Kohat nearly 40 years ago. 

Fibre._The leaves are used formatting, fans, baskets hats, sandals, and 

Other articles. Rope is also made from the leaves and leaf-stalks. Stewart 
mentions that the rope, used for the construction of a bridge of boats across 
the jhelum, during one season, when munj (Saccharum) was scarce, snap¬ 
ped at once under a strain which munj ropes could have resisted. 

Medicine.—Bel lew states that-the delicate young leaves, which have a 
sweet astringent taste, are in great repute for the treatment of diarrhoea 
and dysentery. They are also used as a purgative in veterinary practice. 
Food.—The leaf-buds are eaten as a vegetable. 

Domestic Uses.—The seeds are made into ROSARIES and exported irom 
Baluchistdn to Mecca. The stems, leaves, and petioles serve as fuel. I he 
reddish-brown moss-like wool of the petioles, impregnated with saltpetre 
(or steeped in the juice of mulberry leaves according to Bellew), is used 
as tinder for matchlocks. A rude kind of drinking cup is made ot 
the entire leaf-blade by tying together the tops of the segments {Brandts). 

Naptha, see Petroleum, Vol. V. 

NARAVELIA, DC.; Gen. PL, 1 ., 4. 

Naravelia zeylanica, DC.; FL Br . Ind 7/ Ranunculaceib, 

Vern.—ChagaLbati, BknG.; Sat jo yit, Bukm.; Day lpald or Hatawella x 

Habitat. -A r ( .indent bush, found plentifully in the tropical Himalaya 
from I*, a si Nepdl eastward to Bengal, Assam, &c., distributed to Ceylon. 
About Calcutta it is one of the most abundant of plants. 

Fibre. As with most of the Clbmatii*k/b the stems are twisted into 
rough but useful ropes. 

NARCISSUS, /.mu 
Narcissus Tazetta, Linn. 

Vern,— iris-a, P». 

References. —Sftnvart, Pb. PL, 2.?5 ; .litrhismi, Cat. Pb. and Sind PL, J 
O y Sbauuhr.r:\sv, Den '. Dispeas., 657; Dvm»rk. Mat . Med. IV. /«<(., i 
837 i Boric, III . Him.,3?3. ^ 

Habitat. -Indigenous in South F.urope, Noril. Africa, and Western Asia, | 
extending to Persia. Griffith reeei ds it from Afghanistan, a d Mr. J. H. 
Lace informs the writer that large quantities ot the flowers are annually 
brought to Quetta from Kandahar for ornamental purposes The flowers 
are gathered when in bud, and expand after being placed in water. This 
pecies. Dr. Watt informs the writer, is abundant on some of the hillsides 
below Simla where it dowers in November to February according to alti- 
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tude, and has all the appearance of being wild. Dr. Royle mentions 
having found it in some apparently wild situations, which after enquiry 
he found to be the sites of old habitations and deserted gardens. 

Medicine.—The root possesses emetic properties. It is also absorbent. 
Asa perfume it is used to relieve headache. 

Special Opinions. —§ “ Imported into Bombay, dried and sliced, com¬ 
monly sold in the bazar as a substitute for bitter hermodactyls 39 ( W. Dy 
mock , Bombay ). ‘‘Purgative. It is poisonous” (Surgeon-Major D. R, 
Thomson, M.D ., Madras). 
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(G. Watt.) 

NARCOTICS. 

Narcotics and Drugs. 

History.— This term is applied medically to substances which are either 
anodyne in their action (that is, relieve pain) or soporific (produce sleep). 
The word narcotic is derived from vapKioriKoc, benumbing, or from vdpKi), 
numbness or torpor. Soporifics generally act also as anodynes, and 
various anodynes are anlispasmodic. The list here given includes, how¬ 
ever, not only all the narcotics proper, such as Opium, Indian-Hemp, &c. r 
but also those of less pronounced properties such as Hops, Tea, Tobacco, 
&c. It has thus more a popular than a strictly therapeutic character. In 
fact, the term narcotics is here employed in its Indian fiscal acceptation as 
synonymous with the equally general term “ Drugs.” The enumeration 
below has thus been made to embrace mild stimulating preparations, 
adjuncts to fermentation, flavouring ingredients to beverages, and poisons, 
—substances which perhaps could scarcely be relegated to a position more 
likely to prove convenient to the enquirer after such information than the 
present. 

The following tabular statement exhibits some of the more striking 
statistical records of the trade in narcotics. While it would (to arrive at 
a conception of the total trade) be incorrect to add together the value of 
the imports and exports from and to foreign Countries, to those from and 
to the provinces of India coastwise, or to those carried by internal routes, 
still these are to a large extent independent transactions arid afford employ¬ 
ment to separ? te agencies. But, even w ere such an addition made, the 
total would very probably not exceed the actual production and consump¬ 
tion. since the exports are of necessity drawn from the surplus. The bulk of 
.the amounts carried by rail is tow ards the seaports and is intended to meet 
the foreign exports, while theintra- and inter-provincial adjustments of sup¬ 
ply and demand, as represented by coastwise trade and by a minor portion 
of road, rail, and river traffic, does not probably exceed £3,000,000. The 
production and consumption of Hemp, Opium, Spirits, and other excisable 
narcotics is to a large extent local, and regulated to meet but not exceed 
indigenous demands, so that with the exception of specially selected and 
registered tracts, which are concerned in the production of Ganja and 
Opium, for external markets, very little of the local traffic in such narcotics 
as Alcohol and Hemp (Bhang) would appear in trade returns. 

Trade. -From the table given on the next page it will be seen that last 
year the railways (mainly) carried close on £20,000,000 worth of narcotics, 
that the total value of the foreign transactions by sea and across the land 
frontier very considerably exceeded that amount. The coast\vi Ci traffic 
was less important, being only valued at about £2,000,000. But in these 
statements of pounds sterling the conventional rupee of two shillings has been 
accepted ; doubtless the error thereby involved is more than compensated 
for by defects in road and river returns and by the intentional omission 
' from the table of all unimportant narcotics. 
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The above table will enable the enquirer after such information to 
discover the net exports or imports by striking the balance between the 
figures given in columns I., II., III., and IV. Thus, for example, the net 
import of foreign tea was last year valued at R11,79,253, and the net 
export of Indian grown tea at R5,40,28,955. 
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ALPHABETICAL ENUMERATION OF THE CHIEF INDIAN 
NARCOTICS 

For further information regarding the narcotics of India, the reader is 
referred to the list below, and from the brief notices there given to the 
detailed articles in their respective alphabetical positions in this work. 


1. Acacia arabica, Willd.; Leguminosje. 


The Babul. 

Bark of the root is used to flavour native spirits. See Vol. I., 25. 

2. A. ferruginea, DC. 

I he bark is employed in the distillation of arrack from jaggery 
(. Beddome ). J bb y 


3. A. leucophlcea, Willd. 

I he bark is used to facilitate the fermentation of spirits prepared 
from sugar and palin juice ; and at the same time is supposed to increase 
the amount of the alcohol. See Vol. I , 53. 

4. Aconitum ferox, Wall.; Ranunculacea. 

Indian Aconite. 

The root of this and other Himalayan species is used medicinally as 
a powerful narcotic, sedative, and also criminally as a poison. See Vol 
I., 84-92. 


5 Anacardium occidentale, Linn K ; A nacardiacp./e. 

Cashew-nut tree. 

A spirit is distilled from the succulent fruit-stalk, by the people at 
Goa See Vol. L, 233. ' 

6. Anamirta Cocculus, IV. & A.; Mrnispermacb/e. 

CoCCULUS INDICUS. 

The seeds contain a poisonous principle called picrotoxin. They are 
intensely bitter and have been employed as a substitute for hops in the 
manufacture of beer. They are also said to be used in Bombay to in¬ 
i' crease the intoxicating effects of country spirits, sold in retail. See Vol. 
I., 236; also Fish Poisons below, p. 327. 

7 . Areca Catechu, Linn .; Palm/e. 

Arfca, or Betel-nut Palm. 

This palm is viewed as a native of Cochin China, the Malayan Penin¬ 
sula anc Islands, It is cultivated throughout Tropical India ; in Bengal, 
pssam, Sylhct, but will not grow in Manipur, and only indifferently in 
Lachar, Burma, and Siam. In Western India, below and above the 
; ghats, it flourishes. 

The following particulars regarding the narcotic properties of betel- 
nut have been taken from a. paper read by Dr. W. Dymock before the 
Bombay Natural History Society :— 

j “ 1 he areca or betel-nut palm is supposed to be a native of the Malayan 
r'eninsula and Islands, but is now met with only in A cultivated state. 
00 ne idea of the consumption of betcl-nut in India may be formed 
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from the fact that in addition to her own produce India imports about 
^0,400,000 pounds of the nut from Ceylon, the Straits Settlements, and 
Sumatra. The exports are under 500,oouib, which go to Eastern countries 
frequented by Indians, such as Zanzibar Mauritius, Aden, China, Szc. 
Bombay is the chief centre of the export trade. It has long been known 
in the East that the fresh nuts have intoxicating properties and produce 
giddiness, and that the nuts from certain trees possess these properties to 
an unusual extent, and even retain them when dry, the produce of such 
trees being known as Marjari supart or intoxicating betel-nut. Ordinary 
betel-nuts have undoubtedly a stimulant and exhilarant effect upon the 
system, and are supposed to be aphrodisiacal. Marjari supari are pro¬ 
duced by a small number of trees in most betel plantations. These trees 
cannot be distinguished from the others until they bear fruit, so that not 
unfrequently accidents happen, from the nuts becoming mixed with the 
produce of 'the plantation before their presence has been detected. The 
intoxicating properties of the betel-nut are greatly diminished by heat, 
and consequently many people only use the red nuts of commerce, which 
have undergone a process of cooking. The only account of the Marjari 
supari in European works appears to be that of Rumphius, which agrees 
in every respect with the particulars related by betel farmers in the 
neighbourhood of Bombay. He says:—‘Many of the fresh nuts have 
the property of intoxicating and making giddy those who eat them, affect¬ 
ing them much as tobacco does those who are not used to it. Some of 
the old nuts also cause, in those not addicted to their use, great oppres¬ 
sion on the chest and a sense of strangulation. These are called Pinanga- 
Mabok, ‘ intoxicating pinanga, 5 and are chiefly produced by the black 
variety of areca, which some consider a distinct species. Intoxicating nuts 
may be known by the central portion being of a red colour when cut open. 
I have already observed that I do not consider this black areca to be a 
distinct species, but a variety of the two species described bv me, and 
found here and there amongst other trees—although some trees certainly 
occur, all the nuts of which are intoxicating, especially among thosebelong- 
ng to this third variety.’ Rumphius adds that when these nuts have 
oeen eaten by mistake, either lime-juice or acid pickles are the best reme¬ 
dies. The above facts seem to indicate the return of a few plants to an 
original wild form now extinct, especially as the unripe nuts of the best 
trees produce similar effects in a less degree. The betel-nut, in Sanskrit 
guvaka % puga, and kramuka y in the vernaculars snpari y when wrapped in 
the leaves of the piper-betel or pati, along with litne and spices forms the 
bira or vira , which is so much used by the natives of all parts of India, 
and is commonly presented by one to another in token of ci\ilit\ or affec¬ 
tion. It is also given in confirmation of ri pledge, promise, or betrothal, 
and among the Rajpoots is sometimes exchanged as a challenge : thus 
the expression bim uthana signifies ‘to take up the gauntlet/ or take 
upon oneself any enterprise ; bira dalna , ‘ to propose a premium 5 for the 
performance of a task : the phrase originated in a custom ihat prevailed 
of throwing a bira into the midst of an assembly, in token of ai 1 invitation 
to undertake some difficult affair, for instance, in the first story of the 
V r etalapaftchavinshati, the king, when he sends the courtesan to seduce 
the penitent who was suspended from a tree nourishing himself with smoke, 
gives her a bira. Bira dena signifies ‘to dismiss 5 either in a courteous 
sense or otherwise. A bira is sometimes the cover of a bribe, and a bira 
of seven leaves (sat pan ka bira) is sent by the father of the* bride to the 
bridegroom as a sign of betrothal. At marriages the bride or bridegroom 
places a viri or cigarette-shaped vira between the teeth, for the other party 
to partake of bv biting oft the projecting half; one of the tricks played 
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on such occasions is to conceal a small piece of stick in this viri, so that 
the biting it in two is not an easy matter. The nut is also a constant 
offering to the gods at Hindu temples, and on grand occasions the bira 
is covered with gold or silver leaf. 

“According to the Hitopadesa the betel-leaf so constantly used with 
the nut has thirteen properties : it is sour, bitter, heating, sweet, salt, 
astringent ; it expels flatulence ( vataghna), phlegm ( kaphanasatia ), worms 
( krimihara ) ; it removes bad odours, beautifies the mouth, and excites 
desire. Betel-nuts and leaves were known to the Greeks, the former as- 
Hestiatoris or ‘the convivial nut,’ which appears to be a rendering of the 
Sanskrit names in Greek: the latter was doubtless the Malabathron or 
* Indian leaf,’ sometimes called simply (pan), and sold in rolls 

in a dried state. Dioscorides speaks of their being threaded on strings 
to dry,— a practice still common in Bombay among the Indian traders, 
who send the leaves to their friends in Arabia, Persia, and elsewhere. 

The passage in Dioscorides ev rco pt.s\avl^elv ts etQpavo-TOV kcl) oXoKXYjpov 
is probably corrupt, and should be as suggested by M. Vergilius ev ra 
[MciXaKi^eiv ts ctOpaueTov Kai oXokXt^ov, a reading which he found in 
one manuscript. As regards the fabulous growth of Malabathron re¬ 
corded by Dioscorides, it was probably the tale of some traveller who had 
seen the practice of burning the jungle after the monsoon on the west 
coast of India. That Malabathron was not a cinnamon leaf is, I think, 
proved by Dioscorides in his chapter on Cassia, describing its leaves as 
like those of the pepper plant. Until very recently the betel-nut was 
considered by European medical writers to be simply astringent, and the 
intoxicating properties of the bira were supposed to be due to the spices 
and leaf; but the rapid progress of organic chemistry and physiology 
during the last few years has led to the discovery of intoxicating proper¬ 
ties in the nut, while Dr. Kleinstuck has shown that che essential oils of 
betel leaves are of much use in catarrhal affections, inflammations of th 
throat, larynx, and bronchi, exerting an antiseptic action; and has al 
used them with advantage in diphtheria. The juice of four fresh Icai 
diluted may be given as a dose when the oils are not readily obtainable 

“ In 1886. Herr E. Bombelon announced that the betel-nut contain 
I a liquid volatile alkaloid, but did not describe its composition and pi 
perties. As it seemed probable that the physiologically active const 
tuont was to be looked for in this alkaloid, Herr Jahns was induced * 
j investigate the subject more closely, and has reported the results recent’ 
to the Berlin Chemical Society. He found in the nut three alkaloids 
Arecoline C 8 H 13 NO a ; Arecaine C 7 H 11 NO 2 -f H a O ; and a third alkaloi 
which could not be closely examined, as the quantity obtained was ver 
small. 

“ Of these alkaloids arecoline is undoubtedly the active principle of the 
betcl-nut. It was found that full-grown rabbits died within a few minutes 
after the subcutaneous injection of twenty-five to five milligrams of the 
hydrobromide and hydrochloride; cats succumbed after the injection of 
ten to twe nty milligrams. The most dangerous action of arecoline con¬ 
sists in the slowing of the heart’s action by small doses, or even its 
stoppage, just as takes place with muscarine. Simultaneously with the 
heart’s action the respiration is also affected, causing a feeling of suffo- 
cation ; and purging may take place when it is given in poisonous doses; 
a strong contraction of the pupil of the eye was observed. Atropine was 
found to counteract the poisonous effects of the alkaloid, so that the 
addition of a seed or two of dhatura to the vira, as sometimes practised * 

in India, is really antidotal. It was also found during the experiments 
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on animals that the organism may become gradually tolerant to the 

§ oison of the areca-nut, as in the case of smoking and chewing tobacco.” 
ee Vol. I., 298-301. & 

8. Balanites Roxburghii, Planch.; Simarubeje. 

, T I h t e I bar ’ c y‘ eIds a i uice used as a fish poison. See Vol. I., 363, also 
Vol. III., 306. 

9 . Bassia latifolia, Roxb. ; Sapotaceas. 

Mahua or Mohwa. 

The spirit resulting from the fermentation [of the flowers is largely 
consumed by the natives inhabiting the area of country occupied by this 
tree. Mahua is, in fact, one of the chief sources of alcohol throughout 
the table-land of the central and southern portions of India. In official 
correspondence op this subject local authorities have urged the facility 
which exists for illicit distillation and the practical inability of the exist¬ 
ing police force to check such a trade over the sparsely populated wild 
hilly tracts where the tree grows. The Chief Commissioner of the Central 
Irovinces alluding to this subject wrote :—This tree occurs abundantly 
a.i oyer these provinces and the process by which spirit is distilled from 
the Mahua flower in the wilder parts of the country is of the simplest 
character a couple of earthen pots and a piece of hollow bamboo, to form 
a tube, constituting the distiller’s apparatus. There is not a district in 
some portion of which spirit cannot, under these circumstances, be distilled 
illicitly without much fear of detection, and experience has proved most 
convincingly that unless the inherited taste of these people for this stimu¬ 
lant is satisfied by the establishment of shops within their reach, where 
they can buy taxed spirit, they will resort to illicit distillation, and render 
themselves liable to the penalties of the criminal law.” 

Some few years ago a considerable trade was done in exporting Mahua 
nowers, chiefly to France, but recent legislation which prohibits the import, 
has extinguished the traffic. Mahua flowers have, therefore, been shown in 1 
the table given at page 319, not because of the present value of the export i 
tiatlic, but because of the immense importance of the flowers, in the inter- I 

V? » r ?™c* in s P in t s a °d spirituous materials. For further information see 
Vol. I., 409. 

10. B. longifolia, WiUd. 

Mahua of South India. 

4i6 A SPirit iS alS ° prepared from the flower3 this species. See Vol. I., 

11. Bhang, the least injurious form of Cannabis sativa (which see). 

Bojah, a kind of beer made from millets. See Eleusine (Vol. III., 211) 
and Sorghum (Vol. VI). 

Borassus fiabelliformis, Linn. ; Palmar. 

Palmyra Palm. 

1 lie toddy prepared from the fermented juice, or ras, is largely con¬ 
sumed. 1 he distillation of the toddy yields palm wine or arak. "See Vol. 

I., 497. 

14. Calotropis gigantea, /?. B r . ; Asclkpiadack/e. 

-' : i t:n * r'T°.J a,,ed Bar is said lo he prepared from this 
plant by the tribes of the Western Ghats. See iurther in Vol. II., 47. 

15. Camellia ihcifera, Griff. y Ternstrcemiaceas. 

Tea. 

See the article Camellia, Vol. II., 73-85, also Tea, Vol. VI. 

16. Canavalia ensiformis, DC., and var. virosa ^the wild form); Lequ- 
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Birdwood says:—“This is a common narcotic in the Konkan. The 
pods are shred with French beans, boiled and eaten, when intoxication 
follows,See Vol. II., 97, 

17. Cannabis sativa, Linn . ; Urticace.®. 

Indian hemp. 

Ganjd, Char as. Bhang , Majun or Mu jam, see Vol. II., 109-110, 113-118. 

The following brief account appeared in the Colonial and Indian 
Exhibition Catalogue and may be here reproduced, since in some respects 
it amplifies the facts already given in this work :— 

** Hemp is in India almost exclusively cultivated on account of its nar¬ 
cotic property. There are three distinct forms of the drug, viz. % ganjd , 
charas , and bhang. These are used in the various provinces of India as 
follows : — 

“(a) In Eastern Bengal the plant is cultivated for the agglutinated 
female flower-tops known ns ganjd. This is sold in two forms—round and 
flat—and the drug is always smoked, a small quantity being mixed with 
tobacco. In 1883-84 2,493 acres were under ganjd. This gave employ¬ 
ment to 1,972 persons and yielded 8,982 maunds. The cultivation, manu¬ 
facture, and sale is regulated by law. Permission is granted on license, 
and the produce is compulsorily placed in Government stores. There are 
two charges made bv Government—a license to trade and sale, and a 
direct duty per maund on actual amounts removed from store. During the 
year 1883-84 the Bengal Government realised a net revenue of £19,73,713, 
being a charge of £335 a maund on amount consumed. The consumer 
paid from R 16 to R20 a seer, or R640 to R800 a maund ( e.g ., £64 to £80 
for 84.IL). 

“(6) In the North-West Provinces the cultivation of ganjd is pro¬ 
hibited, but bhang or the young leaves and twigs are largely collected 
from the semi-wild plant. These are made into a greenish intoxicant 
liquor known as hashish. The supply of ganjd consumed in these prov¬ 
inces is imported from the Central Provinces, Bombay, and Bengal. 
Including bhang, the consumption in 1883-84 amounted to 6,690 maunds, 
which gave a total revenue of £5,53,356. There is no direct duty levied 
on amount consumed, and the revenue is raised entirely by farming the 
retail shops. The Government obtained in this way only R8j-ii per 
maund, while in some parts at least of these provinces the drug was re¬ 
tailed at the same pric< as in Bengal. 

“(c) In the Panjdb ganjd is very little used, but the consumption of 
hill-grown bhang is very extensive. From Kashmir, Ladak, and Afghdn- 
istdn charas is largely imported into the Panj&b, This is a resinous-like 
substance found on the flower-tops and twigs, collected by rubbing the 
flower-tops between the hands or by causing men to run violently through 
the fields. The resin or charas adheres to their naked bodies and is 
scraped off. It is commonly reported that fiom Nepdl a fine quality of 
this substance, known as momea , Is obtained. Dr. Gimlette, Residency 
Surgeon, Nepal, reports, however, that as far as Katmandu and its 
neighbourhood i^ concerned the name momea is unknown except as 
applied to an extraordinary medicinal preparation in which human fat 
forms an important ingredient, (Forfurther information see Vol. It., 1 15- 
116.) Dr. Uimlette further states that charas is, in Nepdl, prepared by 
rubbing the flower-tops between the hands. A small amount of charas 
is produced in Sind by causing men clad in skins to run through the fields. 
The chief supply of charas comes to India, however, from across the 
Panjab frontier, and is conveyed under a permit system (but free of duty) 
nearly all over India. On reaching the front’ gal it has, however, 

to pay the heavy import duly of R8 a seer. About 600 maunds of chat as 
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are annually consumed in the Panjdb, but the imports are over 5,000 t INDIAN 
maunds. As this large amount enters and passes over India almost j HE*IP 
quite free of duty, it naturally affects most materially the Indian-grown I 
ganjd and bhang. Charas is stronger than ganjd and fetches a slightly 
higher price in Bengal ; but in the Panjab it is sold at R4 to R13 a" seer 
(21b); and in Bombay for about R2 a seer. The total revenue derived 
in the Panjab from hemp narcotics was in 18S3-84 only R 1,44,640, or a 
revenue of R31 a maund on consumption. 

" (d) In Bombay ganjd is very extensively cultivated, the consumption j 
being over 9,000 maunds, and the revenue only R 1,61,599, or about R17 
a maund. There is no fixed duty, but the revenue is realised, as in the 
North-West Provinces and the Panj^b, by farming the retail shops. , 

Ganjd is sold in Bombay at R2 a seer. 

“ ( e ) In the Central Provinces cultivation of ganjd on a large scale takes ] 
place according to a system very much similar to what prevails in Bengal. 1 
The shops are farmed, but over and above, a fixed duty per maund is 1 
levied on amounts removed from the stores. The production in 1883-84 
amounted to 6,356 maunds, and the local consumption to only 768 maunds 
The total revenue realised from all sources amounted to R 1,29,207, or j 
R 168-7 per maund on amounts consumed locally. Removals from the) 
stores to other provinces appear to pay no duty, so that exports from the ' 

Central Provinces may be put down in Allahabad free of duty, while from | 

Bengal the same article pays R5 a seer to Government. 

“ (/*) Assam consumes annually a very considerable amount of Bengal 
ganjd , and the provincial treasury is credited with a large revenue there- | 
from ; this in 1S83-84 amounted to R363 a maund, the total revenue being 
R2,3i,69i. 

t( (g) Madras cultivates ganjd and bhang to a certain extent, and 
doubtless it imports these substances from neighbouring provinces also ; 
but a separate account of the revenue derived therefrom is not published, 
so that the condition of the Southern Presidency cannot be compared with 
other parts of India. Hemp narcotics are apparently not consumed in I 
Burma. 

“ A very great inequality thus exists in the revenue derived from hemp I 
narcotics in the various provinces of India. The substance, in one or other | 
of its forms, is more or less used all over India,—either smoked as gan jd 1 
and charas* or consumed as hashish liquor, or eaten in the form of a | 
special sweetmeat, known as majun, the last two forms being prepara- ' 
tions from bhang. The total consumption in 1S84 for all India amounted 
to only 16,378 maunds, leaving, as shown by the published figures of pro- j 
duction, 11,264 to be either in stock or consumed without paying duty. 

“ Intimately associated with the religious systems of Hinduism, hemp in- ! 
toxication has become an established luxury and has been inherited by 1 
the corresponding classes of Muhammadans It should be recollected that 
habitual indulgence in hemp is now here so prevalent as habitual alcoholic ; 
intemperance. Menrtp-harcotlsfn d. tablish tb fib 1ft 

craving as alcohol. The indulgence is rather accidental or occasional, 
than habitual, so that it is more widely diffused than might at first sight 
be inferred* The agricultural classes, who, of course, constitute the bulk of 
the population of India, rarely if ever indulge in hemp narcotics. It is the j 
artizans, mendicants, and domestic servants who are jthe chief consumers ; 
the middle and upper classes partake of hemp onlv at certain religious 
observances, and even then but to a small extent. Th^se facts necessarily 
narrow the community who partake in this indulgence, and it is probable 
that a percentage of two persons in cverv i,< 00 of population would express I 
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very nearly the number of consumers. The utmost that a man could 
smoke of ganjd per annum has been estimated at one and a half seers.” 

In a long and detailed note on Excise Administration (published in the 
Supplement to the Gazette of India , March ist, 1890), the Government of 
India traces the Bengal trade in ganjd from 186S-69 to 1887-88. The 
main facts there shown may be briefly summarised :—At the commence¬ 
ment of the period there were 4,073 shops licensed for the sale of the drug, 
at the close of the period 2,949. The revenue realised was in 1868-69 
£8,95,240, in 1887-88 R22,44,97 o. The amount consumed declined from 
8,442 maunds to 6,550 maunds, while the incidence of taxation per see'- 
increased from R2 6 to R8'5. The report concludes " Notwithstanding 
the large increase of population which must have taken place between 1868^ 
69 and 1887-S8, the number of shops for sale of ganjd has decreased by 
more than 27 per cent., and the consumption by more than 22 per cent", 
while simultaneously the revenue has increased by more than 150 per cent, 
and the incidence of taxation per seer has increased by more than 226 per 
cent.” 1 




1 

I 






18. Caryota urens, Linn.; Palm.®. 

A toddy is prepared from the fermented sap. See Vol. II., 208. 

19. Chanda. 

Opium or kafa boiled down, distilled and prepared in the Chinese 
fashion. 


20. Charas. 

A peculiar form of the resinous narcotic of Cannabi9 sativa. It is 
chiefly imported into India across the Panjdb frontier. See Cannabis 
sativa. Charas-smoking is described by Honigberger (Thirty-five years 
in the East, pp. 152—156). J J 

21. Cissampelos Pareira, Linn.; Menispermace®. 

An ardent spirit is said to be distilled from the root of this plant in 
Garhwal. See Vol. II., 327. 


22. Cieistanthus collinus, Benth . ; Euphorbiace®. 

In Chutia Ndgpur the fruit and bark of this tree are used 
poison. See Lebidieropsis orbicularis, Mucll ; Vol. IV., 616 


as a fish 


23. Clerodendron serratum, Spreng . ; Verbenace®. See Vol. II., 375 . 

24. Cocos nucifera, Linn. ; Palm®. 

Cocoa nut Palm. 


The toddy and the fermented juice are largely consumed; as also the 
spirit distilled from the latter. See Vol. II., 454-455. 


25. Coffea arabica, Linn. ; Rubiace®. 

Cor fee. 

The reader should consult the article in Vol. II., 460-491. 

^6 Datura fastuosn, Linn.; and other species; Solanace®. 

Datura. See Vol. III., 29-43. 

27. EIeu3ine Coracana, G(crtn.; Graminf,®. 

Mamd. or vagi— A beer and spirit is made from this millet which is 
known as bojah. See Vol. III., 241. 


28. Erythroxylon Coca, Lamk. ; Line®. 

Coca. See Vol. III., 270-277, 

29. Eugenia Jambolana, Lamk. ; Myrtace®. 

Jam an. 

A spirit is distilled from the juice of the ripe fruit, and in Goa a wine 
is also prepared from the same. See Vol. II., 286. 
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This grain is largely employed in the preparation of beer and spirits. 
See Malt Liquors, Vol. V., 128 . 

37 Humulus Lupulus, Linn.; Urticaceje. 

Hops. 

Contains a narcotic and also a tonic principle which give to beer its 
peculiar odour and flavour. See Humulus, Vol. IV., 302 ; also Malt Liquors, 
Vol. V., 130. 

38. Hydnocarpus venenata, Garin, also H. Wightiana, Bl.; Bixinf/E. 

1 his fruit acts as a narcotic poison, and is used to intoxicate fish. See 
Vol. III., 366, also Vol. IV., 308. 

39. Hyoscyamus niger, Linn. ; Solanace/e. 

Henbane. 

Sedative, anodyne, and antispasmodic. See Vol. IV., 319. 

40. Ilex paraguayensis, St. Helaire ; iLiciNEas. 

Mate or Paraguay Tea. 

See Vol. IV., 328, 

41. Kapha or Kafa ; see Madak. 

42. Lactuca Scariola, Linn., var. sativa, Linn .; Composite. 

Lettuce. 

The inspissated juice, known as lactucarmin, acts as a sedative, and 
has been recommended as a substitute for opium. See Vol. IV , 579* 

43. Lasiosiphon eriocephalus, Dene. ; Thymelack/k. 

Syn.— L. speciosus. Dene . 

Leaves and bark are poisonous and are used to kill fish. See Vol. 
III., 3^6, also Vol. IV., 589. 

44. Lebidieropsis orbicularis, AMU-Arg see Cleistanthus collinus, Be nth. 

45. Ligustrum Roxburghii, Clarke ; Oleaceae. 

In South India the bark of this tree is put into the toddy of Caryota 
urens ( birly-mar ) to accelerate fermentation. See Vol. IV., 646. 

46. Lolium temulentum, Linn. ; Gramineje, 

D ARNE i.. 

The grain of this grass has from very earlv times been regarded as an 
acro-narcotic poison. Kecent experiments tend to show that'this is due 
to the grams becoming ergotized, and that healthy darnel seed is innocuous 
See Vol. V., 90. 

47. Loranthus longiflorus, Desr ., var. falcata, Loranthaceje. 

Bark of wood used in Kanara instead of betel-nut. See Vol. V., 02. 

48. Madak. 

A narcotic preparation made by boiling down and inspissating the juice 
of opium or kapha . Kapha or kafa is the juice of opium collected on 
rags. It is largely smuggled. See Papaver somniferuni. (Vol. VI.) 

49. Majun or Majum. 

A sweetmeat rendered narcotic by the addition of Bhang. See Cannabis 
sativa. Honigberger says this sweetmeat in his time was largely used in 
lurkey, Arabia, India, and Egypt, 

50. Malt or Fermented Liquors. 

Beer, Ale, Cider and the Indian equivalents. 

The reader shouid consult the article Malt Liquors (Vol. V., 12 140), 

as also the remarks in this enumeration regarding Eleusiue, Hordeum, 
Sorghum, &c, The following table and comments on the beer 
! r ' ld . e .India is taken from the Memorandum on Excise Administration 
r ■■*; , Ul *! ie Gazette, March 1st, tSyo); it mas be read in amplifica- 
140 art,c e on Liquors more especially of the table at page 
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The Memorandum commenting on these figures states These 
figures do not bear out the assertion that the increased consumption 
of beer * is Native and not English.’ The consumption of beer by 
the British troops in India has increased. This is not necessarily 
inconsistent with Mr. Caine’s assertion that the British soldier is more 
temperate than formerly, as the quantity of beer supplied to the British 
soldier by the canteens only represents a portion of the total consumption 
of liquor by the army, and there has been an increase in the number of the 
troops from 60,000 to 70,000, dating from 1885; there has also been a 
marked decrease in the consumption of spirits by British soldiers. Natives 
of India as a rule do not drink beer made after the European method, 
but there is a considerable and increasing European and Eurasian popula¬ 
tion in India, and increase in the consumption of beer by the general 
population is almost entirely confined to these classes ’* (Memorandum on 
Excise Administration). 

51. Meconopsis aculeata, Royle ; Pap avf.r ace®. 

The roots are reputed to be exceedingly narcotic (O'Shaughncssy). See 
Vol. V., 197. 


52. Melodinus monogynus, Roxb. ; Apocynace®. 

Syn. —Nerium piscidium, Roxb . 

The leaves, wood, and root contain a narcotic poison. See Roxburgh 
FI. Ind.y 244 , regarding its action as a fish poison. See also Vol. V., 226. 

53. Momea or Mumai, see Cannabis sativa. 

54. Mundulea suberosa, Benth. ; Legit mi nos.®. 

The leaves are used as a fish-poison. See Vol. III., 366, also Vol. 
V., 288. 

55. Nerium odorum, Soland. ; Apocynace®. 

The root, bark r and leaves contain a powerful narcotic poison. See 
p. 348. 

56. Nicotiana Tabacum, Linn., and rustica, Linn.; Solanace®. 

Tobacco. 

See Vol. V., pp. 341 to 428. 

57. Osyris arborea, Wall .; S antalace®. 

The Himalayan* substitute for Tea. 


e8. Oryza sativa, Linn.; Gramine®. 

Rice. 

It is perhaps unnecessary to refer in any detail to the fact that rice is 
one of the chief grains employed in India in the preparation of Malt or 
Fermented Liquors ( Pachwai ) (see Vol. V., 124—-140) or in the distilla¬ 
tion of spirits. (See p. 332.) In addition to the passages of this work 
just cited, the reader should, however, also consult the article Oryza 
sativa. The following quotation will exemplify the case with which both 
a sort of beer and a spirituous liquor may be prepared, and will thus 
convey some tangible idea of the importance of rice as one of the Indian 
sources of alcohol : — 

“The preparation of rice beer presents no more difficulty than the infu¬ 
sion of a pot of tea, and has this additional facility that, whereas tea, 
under the circumstance s in which wo most know it, is an imported product, 
which has to be purchased, rice is the staple food of the country, and 
being cultivated and stored in laigo quantities, every Kachari and every 
Miri has it always at hand. The mode of preparation is to steep rice in 
water for two or three days, then boil it with certain herbs, which act as a 
veart, and the result is beer. It is rarely sold, each person manufacturing 
his own supply, and borrowing from his neighbours if he falls short.” 
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“ Pa ell'll'ai is manufactured so simply that the process is only a little 
more complicated than the preparation of rice for ordinary meals or the 
brewing of a pot of tea.” " It should be noted that the rice-beer is some¬ 
times made to undergo a further process of distillation, and the distillate 
is called bhatika. It is almost as cheaply and simply made as the rice- 
beer itself: take two earthen-ware pots ; in one of them put the rice-beer, 
and on the top of it stand the other pot, first knocking a hole in the bottom 
of it. Stand a saucer on the bottom of the higher pot, and stop the 
mouth of this pot, with a vessel made in the shape of an inverted cone 
and filled with cold water. Now set the whole thing on a fire. The 
fumes rise, through the hole, into the upper jar, are condensed against the 
cold inverted cone, and drop into the saucer in the form of spirits. 99 “ If 
people want to obtain spirits, they can do so either by getting smuggled 
spirit from the hills, or by brewing and distilling for themselves by 
methods with which they are quite familiar, and which are very cheaply 
and easily available *' ( Extract from a Memorandum by the Chief Co?n- 
misstoner of Assam). For further particulars consult the paragraph be¬ 
low on Spirits. 


RICE-SPIRIT? 
AND BEER. 




59. Pachwai, a kind of beer made from rice; see Oryza sativa above. 

60. Papaver somniferum, Linn.; PapaveracevE. 

Opium. 

See Vol. VI. 

61. Peganum Harmala, Linn.; Rutace/b. 

Recommended as a substitute for opium. Sec Vol. VI. 

62. Phoenix sylvestris, Roxb. ; Palm.*. 

Wild Oatp.-palm. 

The sap is fermented into toddy. See Vol. VI. 

63. Picrasma quassioides, Benn. ; Sjmarube*. 

Indian Quassia. 

Bark used like the officinal quassia to kill insects. See Vol. VI. 

64. Piper Betle, Linn.; Piperace.*. 

The leaves act as a mild stimulant when chewed, together with lime and 
Arcca nut. See Vol. VI, 

65. Pistacia integerrima, f. L. Stewart; Anacardiacb^e. 

According to O’Shaughnessy (Ben?. the leaves and seeds 

of this plant are narcotic. See Vol. Vi., Pt. I. 

66. Primus Amygdalus, Baill. ; Rosaceje. 

Almond. 

The Kernels of this and of the apricot (P. armeniaca), also the leaves 
and kernels of the Bird Cherry (P. Padus); the Himalayan Cherry (P. , 
Puddum) ; and the leaves, flowers, and kernels of the peach (P.jpersica), | 
contain varying quantities of prussic or hydrocyanic acid. See Vol, | 

67. Rhododendron arboreum, Sm. ; Ericaceae. 

1 he leaves and flowers of this and other Himdlayan species contain a 
narcotic poison, which proves fatal to sheep and goats. The honey of bees 
visiting Rhododendrons is also often poisonous. See Vol. VI., Pt. I. 

68. Ruellia suffruticosa, Roxb.: Acanthace.*. 

Seo Vol. II., 259, also Vol. VI., Pt. I. 


69. Saccharum officinanim, Linn.; Gramine*. 

The spirit known as rum is obtained chiefly by the distillation of the I 
uncrystallisable portion of the expressed juice of this plant. 
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70. Sapium indicum, Willd. ; Euphorbiaceje. 

The juice acts as a narcotic poison, and the seeds are used for intoxi¬ 
cating fish. 

71. Solanum nigrum, Linn. ; Solanace;e. 

Employed as a narcotic by the hakims. Contains solanine united 
with malic acid. The fruits are very dangerous, and act in the same 
manner as those of belladonna. The extract of the whole plant acts like 
lactucanum ( O'Shaughnessy ). 

72. Sorghum vulgare, Pers . ,* Gramine/E. 

Jowar. 

In Poona a native beer, called bojci , is brewed from jowdri grain 
malted, and bhang is added as a substitute for hops {Dais, fit Gibs.). See 
Eleusine Coracana, Gcertn. (Vol. III., 241), and Sorghum (Vol. VI.). 

73. Spirits or Alcohol. 

Space cannot be afforded here to deal with this subject in detail, and the 
reader is, therefore, referred to Spirits in Vol. VI., and the article Alcohol 
Vol. I., 161-162, where fuller particulars will be found. It may be explain! 
cd that any study of the traffic in spirits must be referred to at least two main 
headings, viz., locally prepared spiiits and imported spirits. The former 
is distilled from many substances, but chielly from the following : Bassia 
latifolia flowers, mahua ; Borassus flabelliformis, tari juice; Caryota urens 
toddy j Cocos nucifera, toddy; Eleusine Coracana, ma rua, millet; Hordimn 
vulgare, barley; Oryza sativa, rice; Phoenix sylvestris, date-p?Jm toddy,- 
Saccharum officinarum, sugar-cane, rum ; and Sorghum vulgare, jowdr 
millet. For details of the various methods of distillation from these pro! 
ducts, the reader is referred to the remarks in their respective places in 
this review of narcotics, as well as to their separate places in the various 
volumes of this work. The following passage may, however, be here given 
as exemplifying the ease with which alcoholic beverages can be, and 
doubtless are, prepared outside the limits of excise control; — 

Extract from a Minute forwarded by the Govemtnent of Bombay, 
to the Government of India. 

“ When illicit markets for toddy were opened in all directions and tnn- 
pers were allowed to take or send their toddy to any shop or di .tillerv thev 
pleased, the transport regulations broke down, and any one who wanted 
toddy for illicit distillation was able to can v it where he pleased on the 
pica that he was convening it to some shop or distillery. How greatly the 
facilities for illicit distillation were thus increased will be understood when 
it is remembered that any pot of fermented toddy can be converted into a 
ready charged still, and that distillation can be set going anywhere within 
the space of less than five minutes. All the apparatus necessary, besides 
the pot of toddy, is an earthen saucer, and a little wet earth wherewith to 
close tightly the mouth of the pot and a small bowl to be placed floatino on 
the surface of the toddy in the pot. If a pot of fermented toddy thus 
treated is set to boil, and the saucer closing its mouth is kept cool bv pour¬ 
ing water on it, the spirit given off from the boding toddy in the shape of 
J steam is condensed on the underside of the ~aucer and cfrips from the sau¬ 
cer into the bowl floating on the toddy ready to receive it. Two or three 
bottles of strong spirit can thus be made in a couple of hours from an 
| ordinary sized pot of toddy. Distillation of this kind can be carried on 
anywhere, m the houses or in the fields, or in the jungles ; wood and water 
are plentiful tn all these coast talukas. It was the custom of the whole 
countryside to make toddy spirit in this primitive fashion before reforms 
were taken in hand in 1877-78. In those days such stills were in almost 
duly use in every village and hamlet of the toddy-producing tracts. !> 
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The following table gives a complete statement of the liquor and drug 
traffic in Bengal—the largest and most densely populated province of 
India:— 

“ The number of shops for the sale of all kinds of liquor and drugs in 
Bengal is shown in the following table for each year since 1870 :— 


Year. 

Distilled 

Liquor. 

Drugs. 

Tan. 

Pachwaii. 

1S70-71 





8,193 

15,565 

21,670 

1,687 

1871-72 





8,937 

16,615 

21,689 

*,Si5 

187273 





7,271 

I 7 ,U 9 

22,351 

1,844 

‘373-74 





6,812 

io ,975 

22, S/3 

2,006 

*374-75 





6,152 

9,240 

19,424 

1,863 

1875-76 





5,294 

7,424 

19,265 

1,661 

1876-77 





5,»83 

7,092 

18,844 

1,677 

*s77-78 





5,267 

7,248 

19,077 

L717 

1 S 78-79 





6,751 

6,999 

19,048 

1,739 

1879-80 





6,878 

6,877 

21,579 

2,066 

1SS0-S1 





7,369 

7,145 

25,563 

2,034 

1881-82 





6,874 

6,796 

30,268 

2,135 

1882-S3 





5,634 

6,499 

30,311 

2,159 

1883-S4 





5,7-4° 

6,5»3 

20,. 38 

2,259 

1 S84-S5 





5,502 

6,291 

19.577 

2 ,i 6 S 

1885-So 





5.298 

6,005 

*9,555 

2,162 

1S86-S7 





5»3io 

5,922 

19,471 

2d95 

18F7-S8 





5d 12 

6,059 

19,051 

2,157 

1888-89 





4.539 

6,092 

18,467 

2,203 


“ It will be observed that since 1870-71 the number of shops for the sale 
of distilled liquor has been reduced by 3,654, or more than 44 per cent.; 
the number of shops for the sale of drugs has been reduced by 0,473, or 
more than Co per cent.; the number of shops for the ale of tart has been 
reduced by 3,203, or more than 10 per cent.; the number of shops for the 
bale of packwat, or rice-bet r, has been increased bv 516, or more than 23 
P ei {Supplement t j the Gazette of India, March 1st, iSgo.) 

I he figures for the other provinces show a similar result, vis., increased 
axation and diminished facilities for obtaining alcoholic beverages and 
drugs. By tart is meant the fermented juice of the paims enumerated 
above, and by pachwai a kind oi beer prepared from rice. 

Ine main facts regarding the traffic in imported spirituous liquors 
is shown by the remarks which may now be given from the official 
leport which has furnished the chief data for the account here given of 
narcotics :— & 

Importation of Spirits into British India by Sea from Foreign 
Cou ut vies. 


SPIRITS. 


Du ling 

j Quantity. 

1 Amount of 

1 custon.s duty 
realised. 

1 Rate of duty 
per gallon of 
London proof. 

*870-71 .... 

1871-72 .... 

* 872-73 .... 

* 873-74 .... 

,p 74 - 7 $ .... 

Gallons. 

461,323 

. . 671,626 

723.609 
. 1 608,824 

• ♦ , 674,987 

Rx. 

184,309 

167,417 

184,068 

193,261 

215,240 

K 

L: :l 
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Importation of Spirits into British India.— continued. 


During 


1875- 76 

1876- 77 
1S77-7S 

1878- 79 

1879- 80 

1880- 8i 

1881- 82 

1882- 83 

1883- 84 
1S84-85 
1885-86 
18S6-87 
1887-88 
18S8-S9 


Quantity. 


Gallons . 

704,874 

654,527 

737 , 7*4 

692,384 

314.334 

848,238 

842,739 

949,169 

894,420 

857,970 

936,984 

1,064,386 

1,084,487 

1,119,367 


Amount of 
Customs duty 
realised. 


Rx. 

225,667 
255,128 
275 ,9S3 
286,847 
321,846 

307,905 

337,407 

353,624 

355 , 2 io 

344,993 

363,075 

429,708 

462,935 

482,854 


Rate of duty 
per gallon of 
London proof. 


T Rx.= 10 rupees or the conventional pound sterling. 

f W1 ^J seen that in iS years the rate of duty lias been increased by 
66 per cent., and that, nevertheless, the quantity consumed has increased 
by 142 per cent, and the revenue by 161 per cent. The fact that the rate 
of increase of revenue is not proportionate to the increase in quantity and 
in duty is an indication that the spirits now imported contain on an aver¬ 
age less alcohol per gallon than in former years. In quantity of pure al- 
cohol imported the increase is about 50 per cent. The increase of the 

ZSfJtrrr PrOP o r * exc ' udin S the d “ty imported wines, spirits, 
R v ’ 87 °" 71 a 1 d l888 * 8 9 . has been from Rx. 2,374465 to 

in the 7 ^l 3 onmported C sp1rt. 9 Cent,> agai " St °" e ° f l6 ‘ P er cent ‘ 

“■f he figures we have just given show clearly that an increase in the 
revenue derived from excise, or even in the quantity of liquor consumed 
does not necc-ssardv indicate any relaxation of the restriction cn the liquor 
*5 ade - . 'Y e h f* e adopted what is admitted to be the most efficacious means 
of restricting the consumption of imported spirits by imposing a high duty 
and raising the rate from time to time. The imports have, nevertheless 3 ^ 
increased; and the increase has been greater, proportionately, than that of 
the Lxcise Revenue proper. We believe that a portion of this increase is 
due to t he higher rates of duty gradually imposed on spirit manufactured 
in the country which have made it possible for imported spirit to compete in 
some places with country spirit. If we are correct in this conclusion, there 
an not have been any stimulus of the sale of country spirit by reducing the 
l L m f^u be r Pr0C V red *. But a P art /10m that, the point we wish 
hr ri k r U * iat ^ act an 5ncrea se having taken place in a similar 
branch of revenue where we have admittedly adopted the best possible 
r . es * :i l ctin S“ consumption is sufficient to show that a mere increase 
t " cvcn ue is not a ground for condemning our excise adminis¬ 

tration {Memorandum on Excise Administration published by the 
Government of India in the Gazette, March ,st, ,8go). 

74. Strychnos Nux-vomica, Linn. ; Loganiacete. 
hux-V omica. 

I he bark and seeds contain strychnine and brucine. See Vol. VI. 

75 * Tdrf. J 

,°* cc T tain palnww hich is consumed as A kind of beer or distill* 

* c ^ re P arallon spirits. See Borassus, Caryota, Cocos, Phcenix ; 
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y6. Theobroma Cacao, Linn.; Sterculiaceje. 

Chocolate. 

See Vol. VI., Pt. II. 

77. Tephrosia suberosa, DC ., see under Fish-poisons, Vol. III., 366; also 
Mundulea suberosa, Benth . p. 288. 

78. Viscum monoicum, Roxb . ; Loranthaceje. 

Specimens taken from Nux-Vomica trees in Cuttack were found to 
contain strychnine and brucine ( O'Shavghnessy , Beng . Dtspcns ., 375 ). 

79. Vitis vinifera, Linn.; Ampelide^e. 

The Gape and Wine, Brandy* &c. See Vol. VI., Pt. II. 

80. Walsura piscidia, Roxb.; Meliacbje. 

The bark is used in the Circars for poisoning fish. See Vol. VI., Pt. II. 

81. Withania somnifera, Dun. ; Solanaceje. 

The leaves and stems are supposed to be narcotic and diuretic, and 
by some are considered to be the Strychnos hypnoticus of Dioscorides. 
See Vol. VI., Pt. I. 


WINE. 


EXCISE SYSTEM IN AND REVENUE FROM NARCOTICS. 

This subject is perhaps referable to three main headings : Liquors, 
Opium, and Drugs, eg.. Bhang, Ganjd, &c. In the present brief sketch 
of the Indian Excise System it is unnecessary to do more than deal 
with the main features of Excise as affecting Spirituous Liquors. In¬ 
formation regarding Opium will be found in the article Papaver somniferum 
and of Indian Hemp in the remarks above under Cannabis sativa, also 
in Vol. II., 103-126. This isolation of Opium and Indian Hemp is 
the mure necessary since the major portion of the Opium revenue is not 
returned as Excise. The items of opium which do appear in Excise are 
the duty and the license fees obtained from the right to sale and from the 
amount consumed in India. 

The Government of India in its Memorandum on Excise Administra¬ 
tion (to which repeated reference has been made) points out that there are 
numerous difficulties which prevent the adoption of a uniform system with 
indigenous liquors, but that these difficulties do not exist with 'mported 
beverages. Ihe system that would be preferred, were uniformity possible, 
would be the imposition of a fixed duty per gallon of spirits proportionate 
to the alcoholic strength, “ This is known in its simplest form as the Central 
Distillery system, because under it all liquor is distilled at a public distil¬ 
lery, centrally situated with reference to the tract to be supplkd, and 
watched by a preventive establishment appointed by Government. No 
liquor is allowed to leave the distillery until the duty fias been paid. The 
history of Excise Administration in India shows that the line of progres¬ 
sion has been from the Farming system, inherited from the Native States 
which preceded British rule, towards a system under which each gallon 
of spirits pays a fixer] duty. The earliest sys’em, that of uncontrolled 
farming, the farmer paid a lump sum for the light to manufacture and 
sell liquor in a special tract of country ; there was no limit as to number 
of shops and he made what profit he could out of hi . farm. The next 
step was the limitation of the number of shops. , A further slop was the 
establishment of ihe outstill, under which or.lv the right to njianu failure 
and sell at a specified shop is granted. The chief objection both to Farm¬ 
ing and Outstill systems is that there is no control’over the rate uj duty ' 
per gallon, and, consequently, it may be to the interest of ihe farmer or 
licensee to steadily loutr prices. It then becomes necessary to consider I 
whether an attempt can be successfully made to establish a system under 1 
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which each gallon of spirits shall pay a fixed duty. This may be done 
roughly and imperfectly by limiting the capacity of the outstill and fixing 
a minimum rate of duty for the right to work the outstill. If the outstill 
can only produce a certain number of gallons of spirit in the month and 
must pay a certain tax every month, we know that each gallon of spirit 
will bear, at least, a certain rate of duty and cannot be sold below a certain 
price. The practical difficulty in' the way of securing this result is the 
facility which the licensee possesses for distilling in a still other than that 
which has been licensed. This difficulty is in some cases insuperable. 
A perfect remedy lies in the establishment of a Central Distillery system, 
but unfortunately the practical experience of years, and the results of 
many experiments, have shown that it is impossible to maintain this 
system in all parts of India. 

“ Under the Farming and Outstill systems the interest of the monopolist 
is enlisted for the suppression of illicit distillation, and sources of informa¬ 
tion and means of detection are available to him which are not accessible 
to officials. This is not the case under the ordinary Central Distillery 
system. Under that system it is to the interest of the distiller both to 
distil illicitly outside the distillery and to smuggle liquor out of the dis¬ 
tillery without payment of duty. The shop-keeper and the subordinate 
officials share the profit. Thus” it was proved in the course of a judicial 
enquiry in the Gy a District of Bengal that out of the spirit made at one 
outlying distillery only one gallon out of three paid duty to Government, 
the duty on the second being retained by the preventive officer, who 
allowed the di .tiller to take out every third gallon free. 

“The key to the numerous and complicated systems of Excise which 
prevail in different parts of British India lies in the fact that they are 
attempts to combine the monopoly and fixed duty systems with the object 
of securing that every gallon of spirit shall bear a certain rate of duty in 
places where it is not possible to work the fixed duty system in its simplest 
form ” {Supplement to the Gazette of India, March ist , i8qo). 

The Government of India in its Resolution on the Memorandum on 
Excise Administration exhibits the reasons why a Central Distillery system 
has not been universally adopted. These arguments maybe here sum¬ 
marised : — 

ist— Where the quantity of liquor consumed is small, the cost of a 
central distillery, and of an establishment to guard it and to prevent outstill 
distillation, is prohibitive, 

2nd —It is found impossible on the scale of pay which can be given 
to obtain for those establishments men who are thoroughly trustworthy. 

;<rd —The means of communication are too defective, thus prohibiting 
the transport of liquor from central distilleries to remote and rural popula¬ 
tions. Besides, the less harmless beverages cannot stand the effects of 
climate and handling on being carried from one place to another. Any 
attempt, therefore, to enforce a central distilling supply would be to force 
the people to use stronger alcoholic dnnks instead of the locally prepared 
beer s or mild liquors which take the place of beer among the people. 

4 th --The difficulty of preventing illicit distillation is very great. The 
Government on this point remarks (taking Assam as an example):—“ In 
nearly the whole of Assam we must be content with enforcing direct re¬ 
strictions on the sale of spirits, sale to the public being a transaction which 
cannot be altogether concealed, while distillation may be carried on in secret 
without fear of det* ction.” The difficulty of preventing Native States from 
sending liquor into British territory is also very great, and illicit transac¬ 
tions in this direction arc of no mean importance. 

Even in provinces such as Bengal wnerc the Central Distilling system 
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has for some time been in full operation, smuggling prevails to a large 
extent. This is especially the case in districts where the mahua tree 
abounds, in thinly-peopled tracts or in centres inhabited by the lower 
classes. In cities it occurs but to a small extent, the excise administration 
bein^ there able to control the traffic. 

I he extent to which the Central Distillery system has been enforced in 
the various provinces of India may be learned from the following para¬ 
graphs 1 

It was between i860 and 1864 that the Central Distillery system was ■ 
generally mtroduced into Bengal and the Upper Provinces of India. 

1 t ^ e .^ >rov ‘ nce Bengal it was found necessary to abandon the 
Central Distillery system in a few places very shortly after it was introduced. 
It was also found that the high uniform rate of duty could not be enforced | 
in all places where the Central Distillery system was maintained. The 1 
choice, therefore, lay between a low uniform rate of duty and a scale vary¬ 
ing from place to place. The latter alternative was adopted. The sub¬ 
sequent substitution on an extensive scale of the Outstill for the Central 
Distillery system after 1877 wa s not made without cause. The objections 
to the Central Distillery system were obvious, and it was hoped that certain 
advantages, such as the suppression of fraud, of illicit manufacture and 
smuggling, and a consequent increase of revenue would be obtained, j 
I hese advantages were actually secured, but the change was accompanied 
by the removal of the restriction on the capacity of outstills, and an | 
increase of drinking followed which has rendered it expedient to return to j 
the Central Distillery system where practicable, and to impose various * 
restrictions on the outstill system where it must be retained. 

“In the North-Western Provinces certain tracts had to be removed 1 
from the operation of the Central Distillery system, and though the uni- 1 
form rate has been retained, this has only been rendered possible by fixing 
the rate at a comparatively low figure, and increasing the numbers of I 
shops so as to reduce the temptation to illicit practices. 

“ In the Panjab, the Central Distillery system has been introduced, and 
with two trifling exceptions, maintained throughout the Province, the rate 
1S h '% h > an( l ‘ s practically uniform; on the other hand, illicit dis- 1 
filiation and smuggling are more common than in any other Province, 1 
and the number of shops for the sale of liquor has been increased, though 
there is still only one shop for the sale of liquors of all kinds to nearly ; 
10,000 of the population. 1 

‘In 1878 the Central Distillery system was generally introduced in I 
Bombay, but it was found necc. s*ry that it should be accompanied with 
the grant of monopolies and with a ‘ minimum guarantee/ the amount 
of the guarantee being fixed by competition. The system of a * minimum ; 
guarantee fixed by competition is now being altered, as it was found to , 
be open to objection in some respects. 

“In i860 the Central Distillery system began to be introduced in Madras, i 
It was accompanied with various conditions and special provisions and : 
has since been extended to nearlv all the districts of the Presidency’, ha vine 
now devolved into a system which is almost the Cenual Distillery system 
in its simplest form and with a high rate of duty. The success of the sys- ' 
tern adopted in Madras is, however, accompanied by a large number of 1 
shops” ( Memoranda on Excise Administration ). 

Concluding its Resolution on the information collected from all parts 
of India (from which the Memorandum on Excise Administration was 
compiled), the Government ot India expresses the policy it has purs ltd 
and intends to continue in these words : — 1 

“ The practical measures which we propose to adopt in future n 
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furtherance of our declared policy comprise —(i) the abolition of the Farm¬ 
ing or Outstill systems in places where it is found practicable to do so; (2) 
the gradual introduction of the Central Distillery system in its least com¬ 
plex form ; (3) the imposition of as high a rate of duty on country liquor as 
it will bear, subject to the limitation that such duty shall not exceed the 
tax levied on imported liquor; and (4) the restriction of the number of 

shops. Where the Outstill system i- retained, \vc shall, as far as possible, 

enforce the limitation of the capacity of the still, and in some instances 
a minimum selling price. 

« We do not anticipate that the carrying out of this policy in a rational 

manner and with rea enable regard to the circumstances of the country 

will lead to any loss of revenue. On the contrary, we believe it will be 
as successful from the financial as from every other point of view. 55 

The gross receipts for spirits, wines, malt liquors, opium, and drngfs, 

&c., returned under the Excise Department and for the corresponding 
imported articles under Customs may be seen from the following table 
which gives the figures for the past five years : — 


Customs duty. 



Malt Liquor. 

Spirits. 

Wines and 
Liqueurs. 

Opium. 

Total. 

1884-85 • 

1S85-86 

1886- 87 

1887- ss 

1888- 89 • 

R 

6,609 

8,128 

10,712 

13.178 

15,205 

R 

3 , 44>093 

3 , 63,075 

4,29,708 

4,02,935 

4,82,854 

K 

49,658 

46,961 

47,770 

51,073 

50,224 

K 

286 

279 

428 

254 

305 

R 

4,01,546 

4 , > 8,443 
4,88,624 
5,28,045 
1,14,019 

- —--- 

-- 

— 

— 


. 



Excise. 



Total revenue 
derived from 

Spirits. 

Drugs. 

Miscellane¬ 

ous. 

Opium. 

Total. 

customs duty 
and excise. 

R 

25,48,289 

26,99,200 

28,37.880 

29,72,077 

R 

3,88,511 

3 , 92,444 

4.18,037 

4 , 34,735 

R 

35,732 

44,829 

40,345 

34,150 

R 

8,44,054 

8 » 44>*77 

8,63,073 

8 , 77,377 

R 

38,17,186 

39,80,660 

4 T , 59*335 
43 ,i 8,335 

R 

42,18,732 

43 i 99 i >°3 

46 , 47,959 

48,46,380 


Details not available. 
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NARDOSTACHYS, DC.; Gen. PI., If 

Nardostachys Jatamansi, DC.; Fl. Dr, lnd., ill., 21 r; 

Spikeiiaru. [ Valkrianete. 

Syn.—N. guandiklora, DC.) Patrinia Jatamansi, Donf Valeriana 
Jatamansi, Wall . 

Vem.*— Jatam>'nsi, bdlu-char, bdl-chhar , bdl-chir. Hind.; Jatamansi , 
lii-tio.; Hckh-kurphu^, Hbhar; flaswa, 1 , jatdvidi:x'.l, Nepal ; 

Jaluntansi. pampt\ paumpr, Pimtan; flfdsi, Gakhwal; Bh't'jatt, 
kukil-i‘pa/ t Kashmir . Jha+? mdfu Due ; Balacharea , r.untbul . Uomb. ; 
Jatamusi. koHchhad, Guj. ; Jaianiushi, I am.; Jatamdrns/ti, Tet ; 
mdvashi KaN. ; Jcta-mancni , Malay : Jnramdnsi, Sing. ; Jaidmansi, 
Sans.; Sumbultdl-hind, sunbnluttibe-hindi, sirubvlul-aasdifir, Arab.; 
Sunhuhrltib, Pels. 'V. i flu* c with Valerian, cats are (undo* the 
smell of the root of this plant, hence itlis, somcMmce, called Billi’lotan in 
the Dcccan 
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Spikenard. <?■ F. Dutkie) 


References. — Roxb., As. Res., IV 433 ; Voigt, Hort. Sub. Cal., 405; 
Stewart, rb. PI. , 11S; Phorm. Ind., 120 ; Ainslie , d/a/. /wrf., //., J07; 
O'Shaughnessy, Ben?. Disbens., 403 ; Moodeen Sheriff, Supp. Pharm. 
Ind., 253; U. C. Dutt, 3 /a/. -*/<?<£. rSo ; Dymock, Mat. Med 

W. Ind., 417 419; Fleming, Med. PI. and Drugs , As. Res„ fra/. -YY, 
1 & 3 : Flack . & Hanb., Pharmacog., 3/2 / (A 6 . Dtspens., isth hd ., 
/jrotf, 5 . Arjun, Bond,. ptug*> 72; Murray*. FI. and Drays, Si* 

Bidie, Cat. Raw Pr., Paris Exh., 32 ; Waring, Bazar Med., 78 ; Uar- 
Book Pharm., 1879,p.214 ;Irrine,Mat. Med.Patna, 11 ; Med.Top.Ajm ., 
128 f Liiuchotcn , Voyage to E, Indies, //., {Edition 188$) ,* Atkinson, 

Him. Dist., 743 ; Birawood , Bomb. Pr,, 46; Roylc, lit. Him. Bo. , 242- 
244, t. 54 ; McCann , Dyes and Tans, Bong., 144 » Ptesse , Art Perfumery, 
2 o 3 ’ 4 , 3 os ; Balfour, Cyclop., II., 1062; Smith, Die., 387 1 Treasury of 
Bot ., 777 ; Kcw Off. Guide to the Mus. of Ec. Bo!., 83 7 Ind. For. X. (/) ; 


Habitat.—A perennial herb of the Alpine Himalaya, which extends 
eastwards from Garhwal, and ascends to 17,000 feet in Sikkim. 

History.—For the identification of the well-known fragrant root of 
this plant with the true spikenard of the ancients we are indebted to 
Sir William Jones, whose classical treatise, published in VoL.il. of the 
Asiatic Society's Researches, deals exhaustively with all previous inves¬ 
tigations regardingits supposed origin. The uncertainty which had so long 
obscured its botanical origin may to a great extent be accounted lor by the 
inaccessible habitats of the plant; and, indeed, it may be observed that both 
Sir W. Jones and Dr. Roxburgh tsee As. Res., l\ •> 433) tailed to 
obtain specimens of the true Nardostachys. In both instances the pi }tes 
accompanying their papers represent Valeriana Wallichii, a totally a.iier- 
ent plant, though of the same Natural Older, and found at much lower 
elevations on the Himalaya. In spite of this error as to the exact botani¬ 
cal determination of Jatamansi, the arguments brought forward by ir 
W. Jones removed all doubts as to the identification of the drug called fa o- 
mansi with the Sumbulu’l Hind, of the Arabs and the Indian spikenard 
of Dioscorides. This conclusion was in reality bast -1 upon the examination 
of the bazar drug which was easity obtainable, together with the results o 
philological enquiries made of the best informed Muhammadan physicians. 
By Linnaeus and other writers it was supposed that the true nard was a 

J n ‘r . A firirnnrttron. OCC'lir 



cover a grass having any resemblance to Jati.. .-- , 

h? remarks, of opinion that the nardutn ot the Homans was merely the 
essential oil of the plant, from which it was denominated, but am strongh 
inclined to believe that it was A generic word, meaning what now call 
atar and either the afar of roses from Kashmir and Persia, that ot Cchua 01 
Pandanus from the western coast of India,or that of Agaru aloe-wood-— 
from Assam or Cochin China, or the mixed perfume, calied ajar, ot which 
the principal ingredients were yellow sandal, violets, (.-range-flowers, wood 
of aloes, rose-water, musk, and true spikenard all those essences wvtc 
costly ; and, most of them being sold by the Indians to the P«*v; tans and 
DS, from Whom, in the time of Octavius, they were • 

Svtians and Romans, they must have been extremely dear at Jerusalem and 
at Rome,” Further he says s—*" The nard of Arabia was, probably, the 
Andropogon Schoenanthus, which is a native o( that country; but, even 
if we suppose that the spikenard of India w as a reed or a grass, we 
shall never be able to distinguish it among the many Indian species ol 
Cyperus, Audropogoo, Schcenus, Cwex, and other genera ui those 
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natural orders, which here form a wilderness of sweets and some of 
which have not only fragrant roots, but even spikes in the ancient and 
modern senses of that word.” “My own enquiries having convinced 
me that the Indian spikenard of Dioscorides is the Sumbulu'l Hind , and 
that the Sumbulu’l Hind is the Jatamansi of Amarsingh, I am persuaded 
that the true nard is a species of Valerian, produced in the most remote 
and hilly parts of India, such as Nepdl, Morang, and Bhutan, near which 
Ptolemy fixes its native soil : the commercial agents of the Devardja 
call it also Pampi, and, by their account, the dried specimens which look 
like the tails of ermines, rise from the ground, resembling ears of green 
wheat both in form and colour,—a fact which perfectly accounts for the 
names Stachys , Spica , Sumbul , and Kushah , which Greeks, Romans, 
Arabs, and Persians have given to the drug, though it is not properly a 
spike, and not merely a root, but the whole plant, which the natives 
gather for sale, before the radical leaves have unfolded themselves from 
the base of the stem.” 

It is most probable that the wrong plant was purposely sent to Sir W. 
Jones, in place of the true Jatamansi , which appears to have been so 
highly valued by the Bhutan authorities that strict orders had been given 
forbidding the exportation of living plants from that country. Dr. Wallich 
and Dr. Royle independently detected the imposture, and the true plant 
was sent home and described by Don in his Prodromns Flor, Nep. under 
the name of Patrinia Jatamansi. It was afterwards removed by peCan- 
dolle to the Genus Nardostachys. Dr. Royle, in his Illustrations of 
Himalayan Botany , p. 242, thus writes, in confirmation of the conclu¬ 
sions arrived at by Sir W. Jones:— 

“ Notwithstanding the proofs adduced by Sir W. Jones, it has been 
said that the grounds are insufficient on which the Jatamansi of the H in- 
dils has been considered to be the spikenard of the ancients. Having 
followed the course pointed out by that eminent orientalist, without tak¬ 
ing exactly the same steps, it is not uninteresting to state that I arrived 
at precisely the same results. Dioscorides describes three kinds of nard , 
of the first and principal of which there are two varieties, Syrian and 
Indian; the latter is also called Gangites , from the River Ganges, near 
which, flowing by a mountain, it is produced. The second kind is called 
‘Celtic/ and the third ‘mountain nard/ On consulting Avicenna, we 
are referred from Narden to Simbnl , pronounced Sumbul , and in the 
Latin translation from Nardum to Spica , under which the ‘ Roman/ the 
untain/ the • Indian * and * Syrian * kinds are mentioned; and Senbel 
misprinted Senbel / is giver as the synonymous Arabic name. This proves, 
as stated by Sir W. Jones, that Sambul , in Persian dictionaries, transla¬ 
ted, ‘the Hyacinth—the spikenard, to which the hair of a mistress is 
compared, an ear of corn, &c/~was always considered by Arabian authors 
as synonymous with the Nardos of the Greeks. On consulting the Per¬ 
sian works on Materia Medicain use in India, and especially the Alukhzun- 
ool^Udwich , we are referred from Harden, in the Index. to Sumbul . in the 
body of the work. Under this name, however, four separate articles are 
described—1st, SumbuUhindi; 2nd, Sumbul-roomt , called also Sumbul• 
nkleti, and Narden uhleti, But the first alone is that with which we 
have at present any concern, The synonyms of it. given by Persian 
authors, are Arabic, sumb'd l-teeb or fragrant nard ; Greek, narden ; 
Latin, nardoom ; Hindee, balchur and jatamtni. The last is the Sans¬ 
crit name rind that which was given to Sir W. Jones, as the equivalent 
of sumbul-hindl, and which he informs us, like other Sanskrit names 
applied to the same article, has reference to its resemblance to locks of 
hair.” 
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Spikenard. 


( J . F. Duthie.) 



Wardosta 

Jatamansi. 


Madden, referring to a second species of Nardostachys (described by 
DeOandolle under the name of N. grandiflora and reduced in the FI. Br. 
fnd., to N. Jatamansi), remarks that it flourishes at similar elevations in Ku- 
maon (13,000 to 14,000 feet), but is a larger plant, and with a more agreeable 
smell. ‘‘The perfume and properties of the genus are,” says Madden, 

“ very nearly those of Valeriana celtica and V. phu ; and it is curious enough 
that the radical leaves of the last two species (the roots of which are substi¬ 
tuted in Western Asia for the spikenard) are simple and bear a consider¬ 
able resemblance to those of Nardostachys. 

Garcia d’Orta gave two localities in Central India, vis., Chitor and 
Mandu, for the true spikenard. The same statement was made bv 
Linschoten in the account of his Voyage to the East Indies, though his 
description was evidently intended to be that of the Himdlayan plant. This ^ 
error, which, strange ’ to say, DeOandolle was also led into, maybe 
accounted for by the fact of the abundant growth, at those very localities in 
Central India, of a sweet-scented Andropogon (A. Schoenanthus), a grass 
which at one time was supposed might be the source of Indian spikenard. 

From a general view of the early history of Jatamansi , there is much 
reason to believe that the ointment of spikenard, alluded to by St. John, 
also the alabaster box of ointment mentioned by St. Mark continued as 
the principal ingredient the essence yielded by this plant. Spikenard is 
also mentioned more than once in the " Song of Solomon.” As the oint¬ 
ment was usually described as having been “ poured ” when used, its con¬ 
sistency must have been rather of the nature of an oil, in which condition 
Jatamansi mixed with a variety of other perfumes is in common use as a 
hair-wash among Indian women of the present day. 

Dye.--McCann states that the root-stock, of this plant is used m 
Luhdrdaga (Bengal), as an auxiliary in dyeing along with Kamaldgundi 
(Mallotus philippinensis). 

Oil.—Fifty-six pounds of Jatamdns> distilled by Kemp yielded 3 fluid . 
ounces of a brown-coloured essential oil, with a molecular rotation of 19*5 j 
in 100 mm., and a sp. gr. (at 82° F.) of 0*9748 (Dymock). 

Medicine.—The roots of this plant are aromatic and bitter in taste. . 
They are supposed to possess tonic, stimulant, and antispasmodic proper¬ 
ties, and are often employed in the treatment of epilepsy, hysteria, and con- , 
vulsive affections. They are also considered deobstruent, diuretic,! and em- 
menagogue, and are recommended in various diseases of the digestive and j 
respiratory organs. O’Shaughnessy found J :;arn . usi a. good substitute 
for Valerian. It is said to be useful in jaundice, affections of the throat, 1 
and as an antidote for poisons. It is popularly believed to have the power 
of promoting the growth and blackness of hair. It has been noticed by 
Ainslie that in Lower India the people prepare a fragrant and cooling 
liniment from this drug, which is applied to the head; Jatamansi is also 
used internally as a blood-purifier. According to U. C. Dutt it is much 
employed as an aromatic adjunct in the preparation of medicinal oils ; 
but except as an ingredient of complex prescriptions, it does not appear to 
have been used internally. 

Special Opinions. —§ "Used in palpitation of heart” (Surgeon- , 
Major D. R. Thomson, M.T)* % CJ.E.. Madras). u Antispasmodic, aromatic, • 
doses 10 to 20 grains, used in hysterical affection, palpitation of the heart, 
chorea, flatulence 99 ( 1st Class Hospital Assistant Choonna Loll, in charge 
of City Branch Dispensary , Juhbnlpore). 

Trade.—Atkinson (Gae. Him . Dist , 743) mentions that its voots, to¬ 
gether with these of certain species of Valerian, arc sent down to the plains 
to the extent of about 20 maunds a year. 
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TRADE. 


The bazaar price of Jatamansi is now about eight annas per pound. 
There is very little demand for it in these days, and practically no export 
out of India. In ancient times when it formed the chief ingredient of 
the most precious ointments, it is said that a pound of genuine Indian 
spikenard would realise one hundred denarii. 
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NAREGAMIA, W. & A./ Gen. PL, /., 33 i. 

Naregamia alata, W . & A Prod., I., ny ; FL Br. Ind /., $42 • 
Goanese Ipecacuanha. [ Wight, Ic., t . go ; Meliace#. 

Syn. —TuRRAiA alata, Wight, ex W. & A., l.c. 

Vern.— Pittvel , pittpdbra, pittmai i, tinpdni. Mar. ; Nela-naringu, nala 
kanu-gida, Kan. ; Nela-naregam , Malay. ; Trifolio , Goa. 

References.— Gamble, Man. Timb., 69; Dais. & Gibs., Bomb. FI., 36 ; 
Rheede , Hort. Mai., X., t. 22; Dyviock, Mat. Med. W. Ind., 174; 
Fharrtiacog. Ind., 333 ; Hooper , in Pharm. Journ., X VIII., 317 ; Drury, 
U. PL, 307 . 

Habitat.—A small, glabrous, undershrub, with trifoliolate leaves, found 
in Western and Southern India. 

History.—Garcia d’Orta, for many years, during the sixteenth century, 
physician to the Viceroy’s Court at Goa, was, according to Dymock, ac¬ 
quainted with the drug, which he called Avacari (meaning emetic), but 
he had not seen the plant. He mentions a successful cure of a case of 
dysentery treated with a decoction of the bark in rice water. Dymock sup¬ 
poses the Goanese name Trifolio to be a translation of the Marathi name 
Tinpdni. 

Medicine.—The drug consists of the creeping roots and the slender 
stems attached to them. It is mentioned by Rheede as a remedy in 
South India for rheumatism and itch. Dymock states that in the Konkan 
the Hindus use the stems and leaves in decoction with bitters and aro^ 
matics as a remedy for biliousness. According to the Pharmacographia 
Indica it has recently been tried in Madras in acute dysentery and also as 
an emetic and expectorant with results similar to those obtained from 
Ipecacuanha, given in equal doses. The root hasa pungent aromatic odour. 

Chemical Composition.—T he ether extract was found by Hooper to 
contain an alkaloid, an oxidisable fixed oil, and a wax. 

Narthex Asafcetida, Fate., see Ferula Narthex, Boiss., Vol. III., 339; 

[ Umbellipera:. 


NASTURTIUM, Br.; Gen. PL , 1., 68. 
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1 Nasturtium officinale, Br.; FL Br. I?id., /., i 33 ; Crucifers. 
Water Cress. 

Vern.— Piriya-kdlim, N.-VV. Him.; Ldt-putiah (according to O’Shaugh. 
nessy), Dec. 

References. — Voigt, Hort. Sub. Cal., 67; Stewart, Pb. PL, 14: Aitchi- 
son % Cat. Pb. and Sind PL, 4; DC., Origin Cult. PI4!S'; OrShaugh^ 
nesry,Beng. Dispens., 186 ; Pnarmacug. lnd.,I., 130 , U . S. Disf cns., 
15th lid., 1706 ; Murray, Pl. uni Drugs, Sind , 4j ; Atlinson, Him. Diot., 
7 o 8 ; Foods of N.-W . Prov., Pt., 34; Foyle, III. Him. Bot70; Balfour, 
CyclopII., 1064; Smith, Die., id.:: Treasury of Bot., 778; fount. 
Agri.-Hort. Soc1871-74. IP.* * 3 i XIV., 5. 

Habitat.—An aquatic herb, with creeping or floating stems, cultivated 
in t innv parts of India. On the Himalaya it occurs in a semi-wild state 
near hill stations. 

Medicine.—The plant is widely known for its antiscorbutic and stimu¬ 
lant properties, and is also largely eaten to increase appetite. 
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The Sacred Lotus. (J. F. Duthie.) 


NELUMBIUM 

speciosum. 


Food.—To a small extent the plant is eaten by the natives, but it is more 
frequently collected and sold at the market places frequented byEuropeans. 

NAUCLEA, Linn.; Gen . PL, II., 31. 

[ 266 ; Rubiaceje. 

Nauclea Cadamba, Poxb., see Anthocephalus Cadamba, Miq.,Vo\. I., 
N. COrdifolia, Poxb., see Adina cordifolia, Hook, f., & Bent h. f Vol. I., 
N. ovalifolia, Poxb.; II. Br. Lid., III., 27 . [ J 44* 

Ver n.—Shal, Sylhet. 

References — Roxb., FI. Jnd., Ed. C.B.C., iy 3 ; Voigt, Hort. Sub. Cal., 
375 ; Pharm. Jnd., 117 ; Journ. Agri.-Hort. Soc. Jnd., JX, (1857), 
App., ccxxiv. and ccxlvi. 

Habitat.—A tree, said to be found in the forests of Sylhet. In the 
Flora of British India it is placed amongst the doubtful species, with the 
remark—“possibly Adina sessilifolia. Don refers it to Uncaria eiliptica, 
which is not a Khasian plant.” 

Medicine.—In a communication to the A gri.-Horticultural Society of 
India, Lieutenant Stewart mentions that “ the bark of this tree is used 
extensively among the tribes of the Cachar frontier as a cure for fever 
and bowel complaints, and that it possesses a bitterness equal almost to the 
Peruvian bark.” 
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N. parvi flora, Pers., and N. parvifolia, Willd., sec Stephegyne par- 
vifolia, Korth., Vol. VI. 


N. rotundifolia, Poxb., see Stephegyne diversifolia, Hook, f., Vol. VI. 

Nectandra Rodiaei, Schomb. (Laurinfje), is the greenhearl,or Bibiri 
tree of British Guiana. The bark, of this tree, which is officinal, contains 
an alkaloid used as an antiperiodic in ague. The timber is much valued 
for ship-building. 

Neeradimootoo Oil. 

Vern.— Jungli badam-ka-tel, Hind. ; Mootoo,yennai, Tam. 

This oil was sent to the Madras Exhibition under several names. It 
is generally prescribed bv native practitioners as a valuable medicine. 
The exact source of this oil has not as yet been determined. 
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NELUMBIUM, fuss.; Gen. PL, /., 

[ CEJE, 

Nelumbium speciosum, Willd.; II. Br. Ind., /., //d,* Nympht. v- 
Tiie Sacred Loxrs—P ythagorean or Egyptian Bfw. 

Syn.—N ymph.-fa Nelumbo, Linn. : N. asiaticum. Rich. Nelumbo 
indica, Pair.; Cyamus Nelumbo, Smith. 

Vern.— Karnual, kanva f , Hind.; Padma, padaina, Hcng. ; Padantp 
UhiyA; Brsrnia (Bijnor), prbhin (Muwdurnaggar), N.-W. P.; Pam posh, 
k a nival kakri, and bhe or phe (root), gatte (»ecd), Po.; Pabban (plant), 
beh (root), padura (seeds), n'dojir (chug), Sind.; Kungr.. Ik i-gudda, 
Dec.; Kamala, kankadi , Homb.; 7 'avarigadde, tavaribij.i, Kan. j 
Dudha-malida-kanti, Khand. ; Pand-kanda, POON ■ ? u-tdmara . 

ver, ambal , Tam.; Errx~td:nara»veru, Tel. : Tamara (Rheede), 
Malay. ; Pa-dutig-ma, Bukm. ; Nelum, Sino. ; Padtna , nalina, araiir., 
da, mabvtpala , camala, curcshaya, saba/rnpr.tra, sarasa, panctruba* , 
iamarasa, sarasiruba, mjiva, visapras. ria, pushcara, amlfhonma, 
satapatra (all the preceding from Sir W. dones’ works ),padmacktri 
(Ainslie), Sans. ; Niluttr, ussulnerlufir, Arab.; NUufer, nilufu, b*y-\ 
khneelufir, Pers \ 


39 


N. 39 







Dictionary of the Economic 



The Sacred Lotus. 




fibre. 

Stalks. 

40 


MEDICINE 

Filaments. 


41 

Seeds. 


42 

Leaves. 


43 

Juice. 

+4 


| 


References. Roxb.,Fl. lnd.,Ed. C.B.C., 450; Voigt , Hort. Sub. Cal., 
9; Thwaites, En. Ceylon PL, 14; Grab., Cat. Bomb. PL, 5 ; Dalo. & 
Gibs., Bomb. FI., 7 ; Stewart, Pb. PL, 9 ; Aitckison, Cat. Pb. and Sindh 
PL, 3 ; W. & A., Prod., I., 16; Elliot , FI. Andhr., I4i t 160, 173, 179 ; 
Taylor, Topogr. of Dacca, 47 ; Ainslie, Mat. Ind .. /I., 410; Moodccn 
Sheriff, S.:pJ>. Pharm. Ind., 17, id; U. C. Dutt, Mai. Med. Hind., no; 
Dymock, Mat. Med. \V. Ind., 2nd. Ed , 37; Pharmacog. Ind., 70; S. 
Arjun, Bomb. Drugs, 8; Murray, Pl. and Drugs, Sind', 71; Bidie, Cat. 
£ an ' ,r Pr R, P ffrisExh., 122; Year-Book, Pharm., 1879, 290; Baden 

Powell,\Pb. Pr., 329; Atkinson, Foods, N.-W. P., 23 ; Drury, U. PL, 
309 ; Lisboa , U. Pl. Bomb., 143 ; Birdwood, Bomb. Pr., 5, i39 ; Royle III . 
Him. Bot.,6s; p alfour Cyclob., II.,1080 ; Smith, Die., 359; Treasury 
oj Bot., 781 ; Kew Off. Guide to the Mus. of Ec. Bot., 10; Kero Off. 
Guide to Bot. Gardens and Arboretum, 25 ; your. As. Sac., 1867 , 70 82 * 
LeMaout and Decahne, Descript, and Analyt. Bot. (Ena. Ed.) 212 • 
Baron v. Mueller, Select. Extratrop . Pl., 255. 

Habitat. — A large aquatic herb with peltate leaves, and handsome 
rosy, red or white flowers, found all over India, and extending as far 
north as Kashmir. The flowers appear during the hot season, ard the 
seeds ripen towards the end of the rains. 


Fibre. — The long stalks of the Lotus yield a sort of yellowish white 
fibre, which is used principally for the wicks of sacred lamps in Hindu 
temples ; and the Hindu doctors are of opinion that the cloth prepared 
from this fibre acts medicinally as a febrifuge ( Baden Powell). 

Medicine.— The filaments, known under the name of kinjalka, are 
astringent and cooling, and prescribed in the burning of the body, bleeding 
from piles, and menorrhagia. The seeds are considered medicinal, and 
used to check vomiting. They are also given to children as diuretic and 
refrigerant. The large leaves form cool bed-sheets, useful in fever accom¬ 
panied by much heat and burning of the skin. It is said that the milky 
viscid juice of the leaf and flower-stalks is a remedy in diarrhoea, and 
that the petals are slightly astringent. 


Root. 

45 


A sherbet of this plant is used as refrigerant in small-pox, and is said 
to stop eruption ; it is given also in all eruptive fevers. The root is em¬ 
ployed as a paste in ringworm and other cutaneous affections (Dr Emcr- 
son). 

Special Opinions. $ “ I he dry petals of Nelumbium speciosum are 
I from 2\ to 3', inches long, elliptical, pink, crimson, reddish-brown or pale- 
white, and prssess no distinct smell or taste The seeds or nuts arc hard 
and dark-brown, round, oval or oblong, about the size of the seeds of a 
soap-nut tree, with a white, albuminous and slightly sweetish kernel. The 
root occurs in the bszdr in small and circular pieces, varying in diameter 
from 3 or 4 lines to 1 inch with several holes arranged in circular form 
with a solitary and generally smaller one in the centre ; odourless and 
I slightly mucilaginous in taste. Tht holes are the result of the cut ends 
° ; f t5lC s P‘ ral tubes. The physiological actions, therapcuticu.es, prepara¬ 
tions and closes of the petal, seeds, and root of this plant are precisely the 
same as those of the corresponding parts of Nymphaea Lotus ” (Hono - 
f/y Surgeon Moodeen Sheriff, Khan Bahadur, G M.M.C., Triplicate, 
Madras). “ The flowers and seeds ar, eaten by natives ” (Brigade Sur - 
£f un (jr • Watson, Allahabad ). “ Is also used as a nervine tonic ** (Civil 

Surgeon f. Anderson, M.B ., Bijnor, N-W. P.). “Refrigerant in fever, £ 
clrachrn^with sugar and water ” (Assistant Surgeon tfehal Sing, Saharan- 
“Found useful as an infusion in cases of fever acting as a dia- 
priMetic, and also said to act as powerful diuretic” ( Civil Surgeon 
f f' i^ rry, fnlunder City, Panjdb). " The root, flower, stalks, and leaves 
^re u«cd as a refrigerant in fevers, including solar fever” {First Class 
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Hospital Assistant Lai Mahomed, Main Dispensary, Hoshangabad, Centra! i 
Provinces). “ Bees fed upon the padma flowers give what is called Pad - 
ma-madhu much used in eye diseases in Bengal” ( Surgeon R. L. Dutt . | 
M.D., Pubna), “ The tuber boiled in gingelly oil is rubbed on the head to 
cool the head and eyes. The expressed juice is also sometimes employed t 
instead of sliced pieces of the tuber ” {Native Surgeon T.iR. Moodelliar, . 
Chingleput, Madras Presidency ). “ The pistils are used withi black pep¬ 
per externally and internally as an antidote in snake poisoning” {Civil 
Surgeon J. H . Thornton, B.A., M.B. , Monghyr ). 

Food.—The tender farinaceous roo i s or rhizomes are eaten by the j 
natives. In Kashmir, and parts of the Panjdb, Dr. Stewart says, the j 
roots are dug out in October when the leaves dry up, are then sliced, and 1 
used cooked or pickled. The stalks are eaten as a vegetable. The oblong i 
nut-like seeds twice the size of peas, and, when ripe, so hard as to require a j 
hammer to break them, are eaten by the natives cither raw, roasted, or ' 
boiled. In parts of the Bombay Presidency and elsewhere in India, the I 
roots are much sought after ns food in times of famine. Dr. Stocks, 
in his list of wild edible plants of Sind, states that the flowers and leaf- i 
stalks are eaten, and that the roots are much esteemed by the natives, and j 
are sold in every bazdr in Sind. In China the roots are served up in sum¬ 
mer with ice, and are also kept in salt and vinegar for the winter [Loudon). 1 

Sacred and Domestic Uses.—U. C. Dutt, in his Hindu Mot. Med., 
referring to this and the allied species of Nymphaea, says : —These I 
beautiful plants have attracted the attention of the ancient Hindus from a 
very remote period, and have obtained a place in their religious ceremonies ! 
ana mythological fables; hence they are described in great detail by 
Sanskrit writers. The flowers of ft.speciosum are sacred to Lakshmi., 
the goddess of wealth and prosperity.” Herodotus describes the plant , 
with tolerable accuracy, comparing the receptacle of the flower to a wasp’s | 
nest. Strabo and Theophrastus likewise mention the plant as a native of ! 
Egypt. Sculptured representations of it abound among the ruins of Egyp- | 
tian temples, and many other circumstances prove the veneration paid to i 
this plant by the votaries of Isis. In a manuscript of Dioscorides sup-i 
posed to be of the twelfth centurv, formerly in the Rinuccini library at Flo- ! 
rencc, there is a figure of the tfelumbium under the name kuamos, while 1 
under the name lotus, a tolerably good representation of Celtis australis 1 
is given 1 Treasury of Botany). The wicks made from the spiral fibres ot ; 
the leaf-stalks arc burned by the Hindus before their idols, and the i.ea vi s 1 
arc used as plates on which offerings are placed {Smith, Eco .. Diet.). 
The nuts are strung as beads. Dr*. Royle alludes to the Egyptian mode | 
of sowing this plant, by enclosing it in a ball of day before throwing it into 
the water, as being still practised in India. 

NEPENTHES, Linn. ; Gen. Pi., III., 166 . 

Nepenthes. —A genus constituting the Natural Order N f tenth auk te, 
and containing about thirty spi cit s, nine of which occur in British India. 1 
They are climbing or prostrate evergreen undershrubs, and are chiefly re¬ 
markable on account oi tin: curious pitcher-like apendages which t» rminate ! 
the leaves. The inner surface of these pitchers is covered below the midale 1 
with glands which secrete water. The long tough stems (of N. distil- 1 
latoria called Bd ndtiramcl in Ceylon) are used for tying fences, and fori 
other purposes, by the Sinhalese. 

NEPETA, linn,; Gen. Pi., 22 ., ngg. 

Nepeta ciliaris, Benth. ; FI. Br. 2nd., 212 , 66 / , Lariat*. 

Vera. —ZAfaySbis, Pg. ; Jtfa, S IN d. I 
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MedirW - c. Stern . Him4la 3 , a > betweei ' 6 .°°° and 8,000 feet. 
and cou?h ^ , Wa t Sa T S that the PLANT is given in sherbet for fever 
however, S o h pen to of the species alluded to by him is, 

Nepeta elliptica, RoyU ; FI. Br. i„d., IV., 

Reference. — Stewart, Pb. PI., i 7 o. * 

MedSnr T TK P f ate Weste ™ Himalaya from Kashmir to Kumdon. 

Medicine.—The seeds are said to be medicinal. 

Special Opinion.—§ “ One drachm of seeds infused in cold water in 
dysentery Assistant Surgeon Nehal Sing , Saharunpur). 

N. floccosa, BentJu; FL Br. Bid., IV., 662. 

Vern. Chong mongo. La dak. 

Reference. — Stczuart, Pb. PI., 170. 

Habitat.-A woolly herb which occurs in Western Tibet, between 7,000 
Ladak and ’ accordin S to Stewart - at from 10,000 to 16,500 feet in 

Fodder—Said to be browsed by goats and sheep (Stewart). 
glomerulosa, Bout., FI. Or., IV., 651. 

Vern. — Chin 9 an butai, Pushtu. 

Habitat.— Baluchistdn hills up to 8,000 feet. 

Medicine.—Mr. d. H. Lace mentions that it is used for indigestion. 

N. malabarica, Linn. ; see Anisomeles malabarica, R. Br.; Vol. I., 254. 
N. ruderalis, Ham. ; Ft. Br. Ind., IV., 661. 

Syn —Gll^homa erecta. Buck. 

Vern .— Billi lotan, badrcin} boya , bebrang khatai, Pb.; Niasbo, Nepal. 

References. Roxb., FL Ind., Ed. C.B.C., 4 6o ; Voigt, Hart. Sub. Cal., 

Habitat.—An annual which occurs in the hilly parts of Northern and 
Central India, and ascends to 8,000 feet on the Himalaya. 

Medicine.—Supposed to be a cardiac tonic. According to Dr. Bucha¬ 
nan it is used by the Nepdlese internally.as a remedy for gonorrhoea. The 
decoction is used as a gargle in sore-throat; and it is largely employed in 
fevers (Dr. Emerson). Stewart says “ It seems to be part at least of the 
officii al billi lotan which has been assigned to various Labiate plants, and 
is probably obtained from several.” 

NEPHELIUM, Linn.; Gen. PI., /., 4 o 5% 

Nephelium lappaceum, Linn.; FI. Br. Ind., I, 68 7 ; Sapindace.e. 

Syn.— Somalia Ramboutan, Roxb.; Euphoria Nephelium, DC. ; Di- 
MOCARPUS CRINI1A, Lour.; Nephelium echinatum, Norork. 

References. — Roxb ., FI. Ind., Ed. C.B.C.,329; Voigt, Hort. Sub. Cal., 
of; Gamble, Man. Ttmb., 97; DC., Origin Cult. Pi ., 3 15; Balfour 
Cyclop., II., ro$5; Smith, Die., 248; Treasury of Bot., 7 84. 

Habitat.—A tall tree of the Malay Peninsula, where it is known under 
the names of ramboutan or rambostten. There are several varieties in 
cultivation. 

Food.—Cultivated for its edible pulpy aril. 

N. Lit-chi, Camb., FI. Br. Ind., I., 687 ; Wight, Ic., /. 43. 

The Litchi. 

Syn. —Eup :or ,a punicba, Lamk .; R. Lit-chi, 7 uss ; Scvtalia Litchi. 
Roxb.; N. DIMOCARPUS, H.f. & T . 

N. 68 
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The Litchi. 


(7. F. Duthie .) 


JL 


nep; 

Lit-chi. 


Vern.— Litchi, Hind, (originally Chinese) ; Kyetmauk , Burm. ; Lie hi. 
Bomb. 

References. — Roxh., FL Ind., Ed. C.B.C., 328; Voigt , Hort. Sub. Cal., 
95; Kura, For. FI. Burm., 1 293 ; Gamble, Mon. Timb., 97 ; Graft., 
Cat. Bomb. PL, 29 ; Dais. & Gibs., Bomb. FI., SuppL, 13 ; DC. Origin 
Cult. PI ., 314; Trimen , Hort. Zevl., 19 / Atkinson, Econ. Prod., N.-W. P., 
Port V., 57; Lisboa, U. PL Bomb., 52, 150 ; Birdwood , Bomb. Pr., 143 ; 
Liotard, Dyes, 33 ; Spons\ Encyclop., 1668; Balfour, Cyclop., II. 1086 ; 
Smith , Die., 248 ; 7 reasurv of Dot., 7 84 ; Kero Off. Guide to Bot. Gar<iens 
and Arboretum., 42,70 i Rep. Agn. Dept., 1S81-S2, 220 ; Ind. Gardener, 
2 ? 4-27 5; Linschoten, Voyage\to E. Indies {Eng. Ed. f88s), . 13* • 

Habitat.—A handsome evergreen tree, introduced from South China, 
and now cultivated largely in India for its delicious fruit. DeCandolle 
says that ‘'Chinese authors living at Pekin only knew the Litchi late in 
the third century of our era. Its introduction into Bengal took place at 
the end of the eighteenth century.” 

Cultivation. — The only successful mode of propagation known at present 
is by layering. The climate of Bengal lias produced the best results 
hitherto, in regard to the quality of the fruit. Very fine fruit is, however, 
obtainable in the Lucknow Horticultural Garden and in the Saharanpur 
Government Garden, from a few trees, originally introduced from Calcutta. 
This shows the tree to be sufficiently hardy to merit greater attention towards 
extending its cultivation in those parts of India, where the climate is found 
to be suitable. Dr. Bonavia, in an article on the Lichi contributed to the 
Pioneer , remarks :—*' Here then is a fruit tree, which resists the heaviest 
rains, and stands the hottest winds, and also the frosts of these provinces 
(North-West Provinces). Moreover, it bears annually an abundant crop of 
fine, well-flavoured and aromatic fruit, which can readily be sent to'distant 
markets without injury. Instead of being planted by the one or tw'O, it 
should be planted by the thousand. From all I know of the hardiness and 
fruitfulness of this remarkable tree, I feel confident that if any individual (or 
company), possessing the necessary capital, were to plant an extensive 
orchard of litchi trees, say where canal water would be easily obtained, or 
where well water is within easy reach, he would very probably make a good 
life-long business of it.” [As remarked, however, this result has been 
abundantly attained in Bengal, and although statistics of the extent oi the 
trade cannot be given, it may be said that in the Lower Provinces the litchi 
tree is almost Ico-extensively cultivated with the mango. It comes into 
season a little before that fruit, and in the larger cities such as Calcutta is 
sold in every fruit-dealer’s shop, the streets fora month or six weeks being 
literally bestrewn with the rind and large seeds, rejected by the way-side 
consumers. The fruit to be enjoyed must, however, be eaten as soon after 
being plucked as possible. When fresh, the great bunches look like bright 
pinkish strawberries, but they rapidly lose their bloom and assume a 
dirty brownish colour. The dried fruit, as sold in Europe, bears no 
possible resemblance to the deliciously bitter sweet pulp of the fresh litchi. 

Medicine.—In China the LE 4 VES are stated to be officinal as a remedy 
for the bites of animals. 

Food.—The fruit is nearly round, and about an inch and a half in 
diameter. Ti e edible per ion is the sweet semi-transparent jelly-like pulp, 
or aril, which covers the seed, and the whole is enclosed in a thin reddish 
or brownish brittle shell, which is ruugh with warty protuberances. The 
Chinese dry the fruit w hich then become^ blackish, and in this state it may 
often be seen in London fruit shops. The fresh fruit has a very pleasant 
acid flavour, and is much iked both by Natives and Europeans in this 
count! y, 
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Mephelium Longana, Camb.; FI. Br. Ind., I., 688. 

The Longan. 

Syn. Euphoria Longana, Lamk. ; Scytalia Longan, Roxb. 

Ashphol, Beng. ; Wumb, wumb-ashphal, Bomb.; Vomb, Mar.; 
ruvdti, Jam.; Puna, Courtallum; Malahcota , Kan.; Kyetmauk . 
Burm.j Mora, murale, Sing. 

References.— ^* FI. hid, Ed. C.B.C., 329; Voigt, Hort. Sub. Cal., 
%■' Ku 1 ra >f nr - Fl --B urn . l :< '■{. Wi Bcddome, FI. Sylv., t. , S b ; Gamble, 
n / 7 j£ r \ 97 ’'/ h T n, s - hn - C 7 ton Grail., Bomb. PL. 2 9 . 

P ,d e f.? ,b r ?L m ii F i L ',Pj Origin Cult. PL, 3 is ; ]V. & A., 
Prod; H 3 i Smith, Mat. Med. of China, r$5; Lisboa, U. Pl. Bomb., 
52, rSo j Balfour , Cyclop., If., 1086; Treasury of Bot., 784; Kctv Off. 
Guide to the Mus. of Ec. Bot., 3 p; Bomb. Gar,., XV., 69 . 

Habitat—A moderate-sized evergreen tree, found in Mysore, the 
Western Ghats, Eastern Bengal, and Burma ; also in Ceylon. It is called 
Longan in China, from which country, according to DeCandolle, it was in¬ 
troduced into the Malay Peninsula some centuries ago. 

Medicine.—In China the fruit is reputed to be nutrient, stomachic, 
and anthelmintic. 

Food. I he iruit is smaller than that of the licht, and contains an 
acid pulpy aril resembling it in flavour. 

Structure of the Wood. — Red, and moderately hard. Kurz says that it 
is good for furniture and takes a fine polish. It is used for building pur¬ 
poses in Ceylon ( Thwaitcs ). v 

NEPTUNIA, Lour,; Gen. PL, /., 592. 

Neptunia oleracea, Lour.; ft. Br, Ind., I!285 ; Lf.guminos/e. 

NaTANS > Roxb.: DESMANTHUS NATANS, Willd. ; D. LA- 
CUSTRIS and STOLON1FER, DC. y LA 

Vern. — Pani-najak, pdni-Mj.ik, Beng.; Laj-alu , P\tna ; Pdni-ldink 

References. Roxb., FI. Ind., Ed. C.B.C., 420 * Data Gih* Pi 

84: /rune. Mat. Med Patna, 60 , Lisboa, U. PL Bomb.', Ygn . Journ* 

„ Pa S ° C ' n S Jnd > /X -> 420; Ind. For.. III., 23*. 9 ’ * ’ 

Habitat.- A floating aquatic herb common in tanks throughout the 
greater part of India. P 

Medicine. —Used as refrigerant and astringent {Irvine). 

Food. 1 he plant is eaten as a pot-herb, and the pods, sometimes 
as a vegetable. 

NERIUM, Linn,; Gen. PI., //., y/j. 

Nerium odorum, Soland,; FI. Br. Ind., III., 635; ApocynacetE 
Sweet-scented Oleander. 

Syn.—N. odoratum, Lamk.; N. latifolium and indict;m. Mill. 

Vern.— Kanfr, kandl karber kuruvira. Hind.; Karabi, Beng. ; Rajbaka, 
SantaL; Abn, Mai.. (b.P.); Kanydr, Kumaon; Kanira, kancr, fr a n~ 
h ' ra > Gander at, Pushtu; Janr (according to Aitchison), 

BalucH.j Kamrkcj ur, Dec. ; Ranker a, ganira, kanir. Bomb.; Kaneri, 
Mar.; Luneva, Guz.; Atari, arah. ay f , I am.; Gauntfit, rhencru, has- 
i.iri-patlc, Tki.. ; A a nay .7 L ■, lev a ft a n i~gal u , Kan.; Atari, Malay. ; Kara- 
vrra, asvair.tlraca, pratihiisa, sataprd i, havamdraca, chanddta , Sans.; 
Diftt, sum-el'htmar, Arab.; Kkar-aahrah,'Pv.r.s. 

References.- ' - “ 


N. 








miSTffy. 



Products of India. 



Sweet-scented Oleander. (J. F. Duthie.) 


NERIUM 

odorum. 


Ainslie , Mat. Ind ., //., 23 ; O'Staugknessy, Beng. Dispens ., £ 5 / 
Dyrnock, Mat. Med. W. Ind., 2nd Ed., 500 ; 17 . S. Dispens., 15th Ed* 
1707 ; S. Arjun, Bomb. Drugs. $7; Murray, PI. and Drugs, Sind, 150 ; 
Bidie , CVz*. /?<7w Pr., Paris, 33 ,- Year-Book, Pharm. 188 r, $4; 

Irvine, Mat. Med. Patna, $ 7 ; Mason , Burma , 417 *799 * Baden-Pofveu, 
Pb. Pr.s 36 o, 586 ; Atkinson , , Him.Dist., 743 ; Drury, U. PI., 3 JO ; Lisboa, 
U. PI. Bomb., 266 ; Birdvjood, Bomb. Pr., 54; Royle, III . •> * 

Balfour, Cyclop , II.. 1086; 111 ., 20; Smith, Dir., 296; Raj Gaz., 27 ; 1 
Home Dept. Corr ., regarding Pharm. Ind., 239 ; Encyc . Brit., A P // * 759 ; 
Firminger, Man. of Gardening, 49b ; Ain-i-Akbari {Blochmann s trers.), | 

8 $; Sir W. Jones, Works, V.,99. . 

Habitat. — An evergreen shrub, with milky juice, indigenous on the lower , 
slopes of the Western Himalaya, extending westward from Nepal to 
Sind and Afghanistan ; also in the hilly parts of Central and South India 
It is cultivated in gardens throughout India, and occurs with red or white 
flowers, which may be single or double. Probably a variety only of the 
common Oleander, or Bay Laurel (N. Oleander, Linn ), which extends 
from Europe eastward as far as Persia, i he flowers of the latter are not 1 
scented 


Medicine. —The roots are highly poisonous when taken internally, but 
a paste is reputed to be useful in skin diseases. The fresh juice is de¬ 
scribed by the Sanskrit physicians as useful when dropped into the eye 1 
in ophthalmia, producing copious lachrymation. The drug is regarded b\ 
Muhammadan physicians as a very powerful resolvent and attenuant, but 
serviceable only for external application. “ A decoction of the leaves is 
recommended to reduce swellings, and an oil prepared from the koot-eark , 
in skin diseases of a scaly nature, and in leprosy 99 (Dymock). The use 1 
of this drug in leprosy is alluded to b\ nearly every writer, and it has also 
been spoken of as useful in itch. Several cases are on record of fatal | 
results from the internal administration of the drug, the fatal symptoms , 
being manifested bv a depression of the nervous functions, and particu- , 
larly of the heart. This plant has several Sanskrit names, such as Asyu- 
maraka (which signifies “ horse-killer ”), kara r . ira, *Sfc. The Persian I 
and Arabic name Difti, and others, vis., Suni-cl-htmar and kharnihrah | 
all signify " Asses’-bane,”—a curious fact, since the Italian Ammaeea j 
VAsino 99 (applied to the allied European plant) has the same meaning. 
The root is so commonly resorted to for the purpose of self-destruction by J 
the women of India when jealous, that it is a proverbial taunt among , 
females to say—“ Go and cal of the kaner root/’ The leaves boiled in lard 
or oil yield a medicated ointment, which, when rubbed on the skin, is said 
to keep away insects which infest the person. 

Chemical Properties.— Mr. H. G. Greenish has extracted from the \ 
bark two bitter principles—one soluble in chloroform, but little soluble in 1 
water, and to this substance lie has given the name ?:cri<<do> in . The second , 
principle he has named npriodorcin, a substance insoluble in chloroform, j 
but ver} mluble in water, Both these are powerful heart poisons. Of the 1 
latter substance he found that 0*0016 grains injected hypodermically into 
a large healthy frog caused in 14 minutes diminution of the heart’s pulsa- 1 
tion from 70 to 12 beats per minute, followed by a temporary rise to 60. j 
After the lapse of five minutes the heart ceased to act. M. Latour made 1 
a careful chemical examination of Oleander from which he obtained j 
the following results : ~ (1) the poisonous principle resides in the leaves,! 
bark, and flowers, bur most largely in the bark; (2) th ; s principle is of a 
resinous nature, and not volatile, and is found more largely in the wild ! 
than in the cultivated plant; (3) ihe solution of this resin in watir s much 
facilitated by alkaline salts, and hence it exists in the watery extr.icis; 
(4) the distilled water of the bark and leaves possesses some activity which 
it owe*: to a small portion of the reiin carried over with the stream. Prof, ‘ 
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Its tbese r ^ su ' ts ’ ar| d suggested that the drug, owing to 

Digitalis 'i enc ? ° n the heart, might be given as a substitute for 

cal w^h tV „I h f . faT P £S '"° latcd b >’ Gree nish are probably identi- 
oleatidrine S Vln *?!■ ^' y Lenkowsky, and named pseudo-curarine and 
tt acUve prindple speak of a yellow resinous substance as 

ri n g S wo E rm A »fr^ ? £ , ? NS - _§ ‘‘^ e "?i lky ^ ice of the ,eaves is W'ed to 

procureabortfon” frS°e "™ e roots are sometimes used to 

procure abortion {Civil Surgeon J. //. Thornton, B. A., M.B. , Momhvr) 

■} t . Ij u ! ed largely to procure abortion, and a poultice of the leaves fried in 
o.( is often apphed to wounds in man or bekst, in which nwgots have 
formed (Surgeon- Major C IV. Calthrop, M.D., Moray). “ Ovw doses of 
the root cause tetanic symptoms ” (Surgeon A. Crombie,Dacca). In case 
of poisoning from the root, pulse was as low as 36, though of good volume ” 

pastiTand then"boiled’ M -^ er D> Cuttack, Orissa). “ Its root made into 
Surgeonw th ? rnn d Wltb mustard oil is given in skin diseases ” (Civil 
. £ t0 [ l W ' A% Ga MZ<*n> Durbhanga). “There is also a yellow variety 

Mysore proving 'ItW il S[ ow nCAT Seringapatam in the 

. is* 

SS**©*** Mnss Ssc* 

times used in making gun-powder ’ 16 c ^ arcoa ^ ls some- 

Iecte D d° as e ^c are col- 

some places used as hookah tubes the wood nrnllw! the S,ALKS are ln 
tic principle to the tobacco smoke ’ The n P - ba biy imparting a narco- 
India for killing vermin. The powdered '* USed '? par , tS “ f 

said to be employed by the peasantry inthfsUhof Fran^^rasitilar 
purpose. Some correspondence In' n r™n,- , a similar 

supposed property of (hi, plant in checking the maladou^endenciw • 
tain districts. Tins idea originated from the statement that^the peasantry 
ol trance regarded the Oleander as not only ornamental but alsfas m 2 
sessing beneficial pioperties when grown around their villages. 

Nettle, see Urtica. Vol. VI., Pt. I|. 

Ngai Camphor, see Blurnea densiflora, DC.; Composite, Vol. I„ 458. 

NICANDRA, Adam.Gen. PL, II., 897. 

Nicandra indica, Ram. & Sch., sec Physalis minima, Linn., var. 
N. physaloides, Garin.; FI. Br. V °'' ' ’ Pl ' L 

References ' " ; Phvs l,s datur^foua, Lamk. 

<ySk£??hZ V ° rt r\ Sub - Cal • M4 i Ora’:., cm Bomb. PI., , 4 o; 

^ Be tig. Dispense 466. Gaaetieers:—Mysore and Coorg, 


.. 1,63; 'N:\VYProis., 
Habitat.— An annual, inh 
on rich soils in many parts 
Himalaya, and in Simla, for 
with Datura. 


,. X; 314. 

odneed from Peru, hut n< 
of India; it ascends to 
example, is threatening to 


»w found as a weed 
7 ,oou feet on the 
contest the ground 
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Tobacco. 


( y . F. Duthie.) NICCTIANA. 


is said to be diuretic (O’Shaughnessy). 

NICKEL. 


NFDICINE. 

Plant. 

94 


Nickel; Ball , in Man . GW. 0/" India 3 III., 326 . 

A hard, tough, silver-white metal, fusible with difficulty and suscep¬ 
tible of magnetism. It forms a constituent of many ores, occurring in 
combination with sulphur, arsenic, antimony, carbon, and silica. It is an 
essential component of certain ores of cobalt, a nd is often found in 
pyrrhotite or magnetic pyrites. Ball states that in India traces of nickel 
have been found in several ores, especially in those in which cobalt also 
occurs in the mines of Rdjputana. Specimens of pyrrhotite from the 
Khetri mines were found by Mallet to contain both cobalt and nickel, and 
the iron ores from Bhangarh were also found to possess the latter metal. 
Traces of nickel, in association with copper, have been observed by Mallet 
to occur in the veinstone in which the Kandahar gold is obtained. 

Uses.—Owing to the scarcity of nickel ores, the metal is not known 
nor worked by the natives of India. In Europe it is principally used in 
the manufacture of German silver, and of late years the demand for it 
for that purpose has increased. Ball states that “ at present (1880) it costs 
only three shillings per pound,” and that one of the chief sources of supply 
is a silicate called “ garnierite ” which is worked to some extent in New 
California. None of the Indian ores appear to be sufficiently rich in the 
metal to render future working probable. 


95 


USES. 

96 


NICOTIANA, Linn. ; Gen . PL, 1L, 9 o6. 

To this genus belong the various kindsof tobacco, wild and cultivated. Over 
fifty species have been described, all of which are natives of the New World, with 
the exception of one found in Australia, and another in New Caledonia. The 
most important species, as far as this country is concerned, are N. Tabacum, 
and N. nistica; in fact, very few species out of the total number have been 
utilised to any extent as tobacco. As usually happens in the case of plants 
which have been under cultivation for many years, a large number of more 
or less distinct varieties has been produced in different localities, according 
to the nature of the climate, the composition of the soil, or the mode of culti¬ 
vation. For the most part the names by w;bich these different varieties 
are commercially recognised indicate the particular country or t act where 
they were produced. Thus, Virginian, Maryland, Kentucky, and Latakia 
(Loadiccea) tobaccos are all yielded by distinct varieties of N. Tabacum. In 
regard to the botanical source of Cuban and Havanna tobacco. Senator Vidal 
asserts that no other species thanN. Tabacum (vnr. macrophylla) is grown 
in that island : N. repanda, which Hanbury r<nd others l»elicved to b» the 
source of the finer kinds ot Havanna tobacco, has not been found in that iriand, 
either wild or cultivated. "Shiraz or "Persian”' tobacco, formerly known 
botanically under the name of N persica, is, according to DeCandolle, the 
product of N. a lata ; it is, however, stated in the Report on the Royal 
Gardens, Kew, for 1877, p. 40, that some seed of the finest Shiraz tobacco, 
procured from Persia, produced plants of N. Tabacum. What is known as 
" East Indian” or "Turkish ” tobacco is derived from N. rusfcica ; and it has 

{ generally been supposed that Manilla tobacco was manufactured from this 
alter species. In all probability, however, the bulk of the tobacco now grown 
in the Philippines is N. Tabacum Again, N. multivalyis is the native 
tobacco of the regions of the Columbia river, whilst N. cjnaorivalvis is the 
species said to be used by the people inhabiting tlic region of the Missouri. 

A very strong tobacco used in Chili is r.u- pared from N. angustifolia. 

The genus Nicotiana was named in honoui of dean Nice t of Nisrncs, 1 
who introduced the plant into France. 
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MEDICINE. 

IOO 


Nicotiana rustica, Linn. ; FI. Br. lnd., IV., 245 ; Solan-ace*. 
Turkish, or East Indian Tobacco. 

(European 1 or kalkatiya (Calcutta) tamdku (Behdrl Rfnt . 
Kalkattia-tam uku, N.-W. P.; Ckilassi-tamdtu iniknrtal'l. i ’ 
dahari.iamdku, kandahdr-kakkar, ,p“ ’ kakkar ' tam ^u, kan. 

References. Voigt, Hort. Sub. Cal., 516: Data & Gib ? Rn.,.K ;,v 
62; Stewart, Pb. PL, ,57. DC., Origin (Sit PI ’ 

& Hanb., Pharmacog., 469; U. S. Dispens., fstb Pd ■iV. 

ftiro /V., Paris Exh., 14,82, S 3 ; Baden Powell, PPPr 4 £>b?DuA&/£ 

Fuller, Field and Garden Crops, 69-, Royle, 111 Him Bot^°oil n‘r 

or. Rep. on Production of Tobacco in India llSy 3 i'- ° 9?* 

yi‘Z;Z r w. clop -’ IL> ,09s; 

ri^ l ^ ab ( itat _B u eIi u, Ved be 3 native of Mexico, and. accordirg to DeCan- 
ciolle, it is probably indigenous in California. Botanically it differs from 
the ordinary tobacco plant (N. Tabacum) in many important characters 
1 he leaves are distinctly stalked, cordate, ovate, obtuse, rather leathery 
and somn, hat crumpled. The flowers, which are in close panicles have a 

• KrabnTSf C r VX ' vith . bluntisb teeth, and a greenish corolla with the 
limb not much developed. It is called English tobacco on account of (as 

and y) r S ha . v,n o g b , e - n thc fi f st kind that was introduced into England • 
and, according to Parkinson, the tobacco prepared from it was preferred 
by Sir W. Raleigh. It is a hardier species than N. Tabacum P md re 
ouires 1 much shorter time to come to maturity; on this account it is consi- 
dered to be better suited for cultivation in Europe. It is largely grown in 
\\ est Africa and also m Egypt, and until quite recent times, was supposed 
to be thc Kind yielding the iamous Latakia tobacco. The late Dr. Stewart 
Conservator of Forests in the Panjdb, was the first who drew attention to 
the existence of this species n Upper India In the nei t rhh„.,rh^a r 
i Lahore he found it (.865) being cultivated almost as ex^nsit-dy as the 
1 ordinary kind; and, under various names, it was met with in mn »u 
parts of the Panjdb, as at Multan, Hoshiarpur, and Delhi, Dr. Stewart 

itnnc n ha /h ( SO Seen 11 cu,tlvnted in somt quantity in Pangi on the 
Upper Clvndb, from 7,500 to 9400 feet; in Kkkoln a,id on tho ICichl 

fo^oo feet!” 6 "* helartl baS ‘ n fr ° m 3,300 to 4,500 feet 5 and «" Laddie "t 

This species is cultivated also in Klich Bchnr, Rungpur, Svlhet C a- 
cliar, and other parts of Eastern Bengal. Assam, and Manipur The 
writer is informed by Dr. Watt, that in the latte country he saw no 
oth r kind tn cultivation, though N. Tabacum is constantly met with as 
n' ti ' e . ( ' od, ' lven tobacco is, to some extent, prepared from 

n' tob ? cco l nade f ronl species is much stronger than that 
I i T baCUm ; " ! , h " ch lf IS usually mixed for smoking. It is said to 
be a more profitable crop, as more of it can be grown per acre than of 
the ordinary sort, and the prepared tobacco is said to fetch a higher price. 

i never*KulereH the market (in the Par jab) the leaves are tied into bundles 
ic.cr twisted into ropes. It is sometimes made into snuff but never 

» 10 'f, not ro ' xcd w 'th it, so its sweet taste is probably due, 
as Mr. Baden Powel remarks, to the addition of honey. In many places 
entire plant, including the flowers, is made up for smoking, The ver- 

i,'a;.. f r names «! ve ".‘° it «'°uld indicate its introduction into Northern 
India from opposite directions. 

-The medicinal properties are similar to those of N. Taba- 
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American Tobacco. (J- F. Dathie.) 


NICOTIANA 

Tabacum. 


Nicotiana Tabacum, Linn.; FI. Br . Ind. y IV., 245 ; tn 

American or Virginian Tobacco. \_Irod2L111., 55 f 

Vern Tam dku, turn Ak, tdmbdka, tdmbdku, bujjerbhang,H i nd. ;TamAky 
Beng.; Tamdku, Sind; Tambakhu , Bomb.; Tam dku. Mar. ; Tamak :<> 
Guz.; Pugai-ilai , poga-yellei (lit. smoke-leaf), pogheipoghako, I a m. > 
Tam dku, tamdqu , Dec/; Pogdku, dhumrapatramu, Iel.; Hogesappu, 
Kan.; Puka yila, pokala, Malay.; Sc, sac, sacpin, Burm.j Dungaoha, 
dimkola, dungkola. Sing.; Tanbdk, Arab.; Tanbuku, PeRS. 
References.— KciV/, 7 /orA Sa6. Ca/. t 5/6; <&* Gibs., Bomb. FT 

Suppl., 42 ; Stewart, Pb. PI., 158; Kept. PI. Coll. Afah. Del. Com 92} 
DC., Orig. Cult • /*/., /«?£>/ Graham, Cat. Bomb. PI., T40 ; Sir l\ . Elliot, 
FI. And hr., 154; Lc Maout & Decaisne, Descript. & Analyt. Bot.Ct.ng. 
Ed.), 581 ; P/iarm. Pad., 178; British Pharm., 403 ; Fliick. & Ha-zb^ 
Pharmacog* 466; U. S. Dispcns., 15th Ed., T416 ; Fleming, Med. PI. & 
Drugs (Asiatic Rcsrr., XI .), ij 3 ; Aittslic, Mat. Iv.d., I., 447 ; O Snaugk- 
iicssy, Beng. Dispens., 471 : Moodeen Sheriff, Supp. Pharm. hid., i- - ; 
U. C. Dutt, Mat. Med. Hindus, 212 ; Sakharam Arjun. Car . Bomb. 
Drugs, 07 ; Murray, PI. & Drugs, Sind., 154 / Pent. & Trim., Med. PL, 
jgr ; Dymock, Mat. Med. \V. Ind., 2nd Ed., 632 ; Year-Book Pharm., 
P'74, 170 ; 1877, rj3 ; 1878, 72, 200; 1679, nS; 1880, 37 , 40 1881, 3 1, 458 ; 
1882, 45 ; 1 883 , 119; 1884, 69, 118, 208; Watts, Diet. Chemistry, Vol. IV., 
44 ; V., 849 ; VII., 851, i i6r ; VIII., i 3 gi , 1981; Johnson, How Crobs 
Grow, 378; Birdwood, Bomb. Prod., 209; Baden Powell, Pb. Pr. 2*8, 
364; Drury, U. PL Ind., 3 u; Atkinson, Him. Dist . ( Vol. X., N.-\\. P. 
Gao.), 755 ; Duthie and Fuller, Field and Garden Crops, 69: Royle, III. 
Him. Bot., 283 ; Prod. Res., lSS , 249; Mondie, Manual of Cultivation 
and Preparation of Tobacco in Hungary, Vienna, 1806 (hng.lransL) ; 
Forbes Watson, Report on the Cultivation and Preparation Oj Tobacco in 
India (1871) ; J. E. O'Conor, Report on Production of Tobacco in h’.du : 
Fairhoit, Tobacco, Its History and Associations (1876) ; Note on Indian 
Tobacco (Govt, of India, R e. & Agri. Def t , nth Aug. I*86) ; War. 
fr McCarthy on Tobacco (Col. and Ind. Fxhib., 1886); Buchanan, 
Journey through Mysore and Canara, &C., Vol. /., 52 ; II., 015; 
III., 441 ; Rep. Agri. Dept., Beng., 1886, Append. LXVI.; Rep. Agn. 
De h t ., N.-W.P., 1877-78,7, > 0 ; 188 r, 11 ; 28, 3 r ; Rep. Agn.Deo.., 

Bombay, 1883-84, i 3 ; 1884-85, 18 , 20; 18*6-87, t6, 24 ; Rep - Agn. &</*•> 
Madras, 1885-86, 32 ; Rep. Agri. Dept., Burma, 1887-88, 27 ; Man. Mad¬ 
ras Adm., Vol. I., 292,344; Nicholson, Man. Co:utbatore, 226; Robert¬ 
son, Man Neilgh. & Coimbatore, 27. 123 ; Man. nj A urn00., VS ; 
Boswell. Man. Nellnre, 402 : Moore, Man. Trichina poly, 73 ; Mackenzie, 
Man. Kistna, 336 ; \ Nelson, Man. Madura, pt. II > 106; bhnrtf, or an. 
of Ind. Agri., i 37 ; Gazetteers India, VI., 40Q ; Row soy, II., 4 °- t 
HI., 47 ;'Vl L, 89,97 ; XII., f65; Panrib (h'nmrd), 182; (Jo any), If; 
(Hoshiarpur), ()Q; (Di ra I. Khan), i 3 o : ( Gu1r.1t), 80; (A } :gra). J/., 
5v ; (Montgomery), 119; (Simla), s*’t Central Prininees, $o 3 ; burn:a, 
re at Cborg, I., 97; R.ijpuiana, I 257 ; Agrt.-Hor.i. 
Soc., Ind.: — 7 'rans., II., 7 ’. f 7 i, 2 <> 3 ; /II., 33 , 39 . 41, .' > 97 / 1 
VI!., 79, 90; VIII., 1 63 , 248; Jo,. •</.. I., 23 1, 279: FI., 219; 

250; V JQ1 ; VII.. 65 ; VIII., 46, 64 ; IX., 160; XL. 551 1 XIII. (/ el..), 
ca . Ind. Agriculturist, Oct. 26th, 1889 ; Linn Soc. Jour., XV246 ; 
Rep. R. Gardens. Krzv (1877), 40; Wallace , Iiullo ■ u 1887, 234; Axt- 
chi’on, Prod, of If'. Afgti., 140; Yule & Burnell Gloss. 144 » Spans' Kn- 
cvcl., 1325, iS 5 l; E n velop. Brit., XXIII., 423 ; Balfour, Cyclop. Ind., 
//., rcQS ; Morton, Cyel.Agri., II., 4*0; lire. Dirt. Ind., Arts <8 Man., 
Ill . >17; Smith. Diet., ,n 3 \ Treasury of Bot., 787 Mueller, Sel. k'.x-ra- 
Trop. PL, 257 ; Bragge, Bibliotheca Nicotiana (1880), 

Habitat.—An ere ct, viscidly pubescent herb, with large sessile amplcxi- 
caul lanceolate acuminate leaves; corolla lube greenish, inflated above, and 
spreading into five hr. >adl} triangular pointed lobes of a dull pink or ro o 
colour. Its origin as an indigenous species cannot be exactly determined, 
though there is no doubt of its being a native of some part of Central or 
South America. DeCandolle, in his Origin of Cultivated Plants, niter re¬ 
viewing all the evidence at his disposal, gives “ Ktua'dor and the neighbour¬ 
ing countries *' as the region where it most probably had its origin. It is 
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now grown in nearly all the temperate and warm parts of the world, and 
has probably the widest range of any economic plant. 

In many parts of India this species is met with as an escape from cul¬ 
tivation, and is found to be capable of maintaining itself in a semi-wild 
state; N. rustica is never found naturalized. In more temperate countries 
the reverse takes place. N. rustica is the species which wanders as an 
escape. On page 237 of the Report on Tobacco at the Colonial and 
Indian Exhibition, 1886, Dr. Watt wrote as follows :—“ N. Tabacum has be¬ 
come an abundant weed in many parts of India; around Calcutta, for 
example, in every dark and damp lane through the villages and neigh¬ 
bouring bamboo jungles, and on every wall and roadside, a stunted form 
of N. Tabacum is found to be one of the commonest weeds, and, indeed, on 
the sandy islands of the Hooghly and Ganges, this plant has practically ex¬ 
terminated the indigenous vegetation, and may be seen covering miles of 
these newly formed tracts of country. The plants spring up at the close 
of the rains and flower in early summer.” Mr. C. B. Clarke is of opinion 
that the above mentioned plant is not N. Tabacum, but N. plumbagi- 
nifolia, a native of Mexico and the West Indies. It is described in the 
Flora of British India , Vol. IV., p . 246 , and is mentioned as being “the 
only species of Nicotiana which has established itself in India.” Dr. Watt, 
however, informs the writer that he is still inclined to adhere to his own 
opinion in favour of the acclimatised tobacco of Bengal being mainly refer¬ 
able to N. Tabacum, or at least that the plant which is found as the almost 
exclusive vegetation on many of the chars (islands) of the Hooghly and 
Ganges rivers is so. The form found on roadsides in Bengal generally, he 
thinks, may be the narrow-leaved N. plumbaginifolia, as recognised by bota¬ 
nists, nevertheless Dr. Watt thinks that he has practically demonstrated by 
cultivation the effacement of the distinguishing characters of these two plants. 

Oil.— “ When distilled at a temperature above that of boiling water, 
tobacco affords an cmpyreumatic oil, which Mr. Brodie proved to be a 
most virulent poison.’* “ This oil is of a dark brown colour and an acrid 
taste, and has a very disagreeable odour, exactly resembling that of to¬ 
bacco pipes which have been much used. It has been stated to contain 
nicotine* (U S. Dispens ., 15th Ed ., 1419). “Tobacco seeds are said to 
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yield, by pressure, about 36 per cent, of a greenish-yellow, mild, inodorous 



poison ; useful in “ tetanus, dropsical affections, spasmodic affections of the 
abdomen, retention of urine, and as a meaps of inducing muscular relaxa¬ 
tion, and thus aiding in the reduction of strangulated hernia and disloca- 
& As a - rule it is unfitted for internal administration, on 

account of the great nervous depression it produces. As a local applica¬ 
tion, it has been used for relieving pain and irritation in rheumatic swellings, 
syphilitic nodes, and skin clisc ises. Tobacco-smoking is sometimes resorted 
10 ' n asthma, spasmodic coughs, nervous irritation, and sleeplessness ** 
(Pharm. Ind.). “ Native phy sicians consider the smoke to be disinfectant, 
and recommend it for fumigating cholera patents.” “The water from the 
hookah is diuretic, and the black oil which collects in the pipe stem is used 
or. tent', to heal up sinuses, and is dropped into the eye to <*ure night blind- 
ness and purulent conjunct - , vilis.*’ “In the Konkan a paste made with 
snuh, linn , and the powdered bark of Calophyilum inophllyum (vndt) is 
applied ir >rclutjs. Dr. Leith ol Bombay was in the habii of applying a 
poultice of tc»I >nrco leaves to the spine in tetanus with good results’* ( Dyrnock). 
Regarding thu effects resulting from the immoderate use of tobacco, Dr. 
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Richardson, in a paper read by him at the Bath meeting of the British 
Association, pointed out that excessive snuffing is liable to occasion un¬ 
manageable forms of indigestion ; that chewing and smoking tend to 
weaken the energy of the nervous system, impair digestion and the action of 
the liver, and in extreme cases are apt to produce an affection of the muscu¬ 
lar system resembling * paralysis agitans. Notwithstanding the many evils 
resulting from the abuse of tobacco, there is no evidence, however, that 
moderate smoking is injurious to health. 

Special Opinions. —§‘‘The strong decoction of the leaves is used as 
a fomentation to relieve muscular tension and spasm as in tetanus ” [Assist- 
ant Surgeon N. L. Ghose, Bankipore). “ It is also used as a local appli¬ 
cation to relieve joint swelling in lymph scrotum ” [Surgeon-Major A. S . 
G. Jayakar, Muskat ). *' The rind ribs of the leaves are used as a laxative 

among children by introducing a piece in the anus ” [Surgeon-Major H. 
D. Cook , Calicut , Malabar). “ In acute hydrocele application of moistened 
leaves proved efficacious in relieving pain and reducing swelling” (/Ijsjs/- 
ant Surgeon S. C. Bkattacharji , Chanda , Central Provinces ). “ It is 

a common practice here with dames in families to introduce the smoothed 
stalk of the tobacco leaf into the rectum of infants to relieve constipation ” 
[Assistant Surgeon S. Arjtin Ravat ., L-M., Girgaum , Bombay ). “ The ; 

green leaves are a favourite local application for orchitis. The stem of 
the leaf is introduced into the anus as a laxative with children ** ( Surgeon - j 
Major J. North, Bangalore). “Tobacco leaves bruised or the residue ! 
deposited in the tube of a huqqa is used by natives for the expulsion of ! 
leech from the nostrils or throat ” {Assistant Surgeon Bhagwan Das [2nd), • 
Civil Hospital , Rayoal Pindi , Panjab). “Leaves dry are applied over | 
the testicles in orchitis, to relieve pain and lessen the swelling ; but sue!: 
applications are almost invariably followed by nausea and vomiting ” | 
(Surgeon A. C. Maker ji, Noakhally). “ The stalk or midrib of the le> f j 
dipped in castor oil and introduced into the rectum acts as a purgative. 1 
if., however, said to be dangerous. The infusion is used as an antidote ! 
in strychnine poisoning. The leaf applied to boils is anodyne. Tobacco 1 
smoking is used in anaemia and tabes mesenterica ” [Surgeon-Major D. R. 
Thomson, M.D., C./.E., Madras). “The leaves applied to gum boils | 
prevent suppuration and relieve pain. The water of the hookah is u^d 
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Malic acid, malates, and nitrates 
Other potassium salts 
Phosphate of calcium 

Woody fibre, water, &c. w 

More recent investigations show, that the quantities of the organic and 
inorganic constituents vary greatly in different kinds of tobacco ; and that 
the amount of nicotine as stated in the analysis given above is far below 
the average. 

The organic components of tobacco leaves, in 100 parts, according to 
analysis made in the Paris factory laboratories, are as follows : — 

Nicotine (C 10 H M N 2 ) 1*5—9 per cent. 

Empyreumatic, or essential oil, quantity exceedingly small. 

Nicotianine, a very small quantity. 

Malic and citric acids, calculated as anhydrides,—10-14 per cent. 

Acetic acid— small amount in fresh leaves, increasing during fermenta¬ 
tion, and may amount to 3 per cent, in snuff. 

Oxalic acid —1-2 per cent. 

Pectic acid—about 5 per cent. 

Resins, fats, and other bodies extractable by ether—4*5 per cent. 

Sugar a little in the leaves, more in the stems, disappears in fermen¬ 
tation. 

Cellulose—7-8 per cent. 

Albuminoids calculated from the nitrogen not present as nicotine, ni¬ 
trate;,, or ammonia about 25 per cent. 

“ Nicotine is a colourless oily liquid of sp. gr. 1*027 I5°C., deviating 

the pole of polarization to the*left; it boils at 247 0 C., and does not 
concrete even at 10 C. It has a strongly alkaline reaction, an unpleasant 
odour, and a burning taste. It quickly assumes a brown colour on expo- 
surc t0 air and and appears even to undergo an alteration by re¬ 

peated distillation in an atmosphere deprived of oxygen. Nicotine dis¬ 
solves in water, but separates on addition of caustic potash ” {Flitch. & 
j/ntiu., Phdrmacogr., 467). Its chemical formula is expressed by C u , H,i 
, 2* . lt was first obtained, in an impure state, by Vanquelin in 1809. “ It 
is 1 a >ily extracted from tobacco by means of alcohol or water, as a malate. 
from which the alkaloid can be separated by shaking it with caustic lve 
and ether. J he ether is then expelled by warming the liquid, which finally 
has to be mixed with slaked lime and distilled in a stream of hydrogen 
when the nicotine begins to come over at about 200°C ” (. Fliick . Hanb ’ 

Pharmacog.). The amount of nicotine is very variable in different kinds of 
tobacco, and depends to a great extent on the climate where the p ant is 
grown, on the manner of its cultivation, and on the mode of curing adopted. 
It gives strength to tobacco, but not its own flavour or aroma. 

Mr. Broughton, Quinologist to the Government of Madras, in his re¬ 
port on analyses made by him of several samples of tobacco, cultivated in 
S iutli India, remarks as follows:—“What is usually called the strength 
of tobacco in smoking depends immediately on the amount of nicotine 
contained. A tobacco that contains over *4 per cent, of this powerful 
alkaloid :c a strong intoxicating tobacco, while that which contains less 
than 3 per cent, is called mild. It has been found, as an invariable re¬ 
sult of experiment, that the finest tobacco, asthc Havanna, Manilla, Cuban, 
and others, do not contain more than 2 to 3 per cent of nicotine. To this 
result there is no exception that I am aware of, though o) course by the 
constant custom of smoking sirong tobacco, a few persons may even come 
\<> prefer it to the finer kind: T “ It is remarkable that among the numer- 
ous Indian tobacco 1 , 1 have found but two instances in which as much 
nicotine is found as in Virginian or French tobaccos, where it amounts to 
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nearly 7 per cent.” The amount of incotine increases with the age of the 
leaf, and thick leaves contain more nicotine than thin membraneous ones. 

To estimate nicotine, weigh out 15 grains of tobacco, digest for twenty- 
four hours with alcohol of 85 per cent., acidified with 15 drops of sul¬ 
phuric acid, so as to make 150 cubic centimetres. Evaporate 50 cubic 
centimetres of the filtered liquid and add iodo-hydrargyrate of potassium 
to the residue. The number of cubic centimetres employed multiplied by 
0*00405 (0*0001 of the equivalent of nicotine), gives the quantity of alkaloid 
contained in five grains of tobacco ( Year-Book Pharm ., 1874 * 1 7 

By distilling tobacco leaves with water a concrete volatile oil is ob¬ 
tained, to which the name nicotianine, or tobacco camphor, has been 
given. It is solid, has a strong odour of tobacco and a bitter taste. 
l 4 rom one pound of leaves only two grains of this substance are obtain¬ 
able. Posselt &: Reimann found one part of nicotianine in 1,0000 parts 
of green tobacco. 

Another active chemical ingredient in tobacco is an empyreumatic oil 
which is produced in the destructive distillation of tobacco. It resembles 
both in taste and smell an oil, obtained by a similar process, form the leaf 
of foxglove (Digitalis purpurea), and may be regarded as consisting of 
a harmless oil combined with a very poisonous alkaline substance. 

“ The percentage of nitrogen is greater than in any other cultivated 
crop ; part of it exists as nitrates. The composition of tQbacco is very 
variable; like all green crops, its constituents are much influenced by the 
nature of the soluble matters in the soil” ( Watts, Chem. Diet ., VIII, % 
part //., igSr). 

It is highly probable that ammonia is the volatilising agent of many 
odours, and especially of those of tobacco and musk. If a fresh green 
leal of tobacco be crushed between the fingers, it emits merely the her- 1 
naceous smell common to many plants; but if it be triturated in a mortar 
along with a little quicklime or caustic potash, it will immediately exhale 1 
the peculiar odour of snuff. Now, analysis shows the presence of muriate 
o ammonia in this plant, and fermenration serves further to generate free 
ammonia in it ; whence by means of this process and lime, the odorifer- 
°f 1S nr ,S a bundantly developed. If, on the other hand, the excess ! 
or alkaline matter in the tobacco of the shops be saturated by r a mild dry I 
ac ! ’ ? 3 , e tar teric, its peculiar aroma will entirely disappear (Ure, 
Diet. Indus ., Arts and Man., Ill , 92 ;). rv \ > 

1 m HE u SH Constituents.—T he amount of mineral matter taken up 1 
by the tobacco plant from the soil is verv considerable, four pounds of dr\ , 
leaf cont n;ng on an average one pound ol ash. 

I he greater part of the ash consists of insoluble salts, principally I 
carbonate of lime; and the soluble part largely of potash salts, which 
may amount from 5 to 35 per cent. ' 

The following table taken from Johnson’s How Crops Grow, b . 778 
Ushed up trUSt ?° rtl, > a: ■ ,l > ses of ,h ' ■'‘‘h constituents puV 

Percentage of a.,h. Potash. Soda. !*•*„„«. Lin,.. 

Phosplu acid. Sulph. acid. Silica. Chlorfne. 

3 0 3*9 9 ‘ti 4 5 

1 i mou , nt 0t as t\ y’ eldeti by various samples of tobacco leaf ana- 

lysed by Nessler varied betuccn 19 and 27 per cent.; according to Brough 

S n * h r e rp\ yiC Th d I 1 ndian tQ baccos was found to vary between 10 and 
28 per cent. 1 he total amount of ash, as well as the relative quantities 
of each constituent, appear to vary according to the composition of the 
soil, with the exception apparently of silica, which, in the opinion of Pro- 
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fessor Johnston, varies in quantity according to the age and rate of growth 
° , he * , • * here appears to be no relation between the total quantity of 

as i and the quality oi tobacco leaf. In addition to mineral salts proper, 
tobacco contains salts of ammonia and nitrates. In the leaf the pro¬ 
portion of nitrates is greater in the ribs of the leaves than in the blades; 
in tne former it may be as much as io per cent. According to Schlossing 
the proportion of nitric acid does not affect combustibility, which depends 

^f ifi Sh -i 0m r lned W5th or S an5c a cids. Cultivation experiments show 
that chloride of potassium used as manure does not add to the organic 
potash salts in the leaves, but the sulphate, carbonate, and nitrate do give 
“P t . heir potash for the formation of organic salts. {Encyclop. Brit. t 

“ Schlossing was the first who pointed out (i860) that the good burn¬ 
ing qualities of a tobacco depend on the presence of potash in combina¬ 
tion with a vegetable acid in it, and that a soil deficient in potash is unfit to 
produce tobacco of good quality. All the numerous analyses made since 
that time have tended not only to corroborate the assertion made by 
Schlossing, but to demonstrate also that it is not the total amount of 
potash, bu«. the potash found as carbonate of potash, which existed in the 
plant in combination with a vegetable acid, that is the constituent chiefly 
affecting the combustibility of a tobacco. The complete analyses of 
Nessler have shown that, although a tobacco may contain a great amount 
ot potash, it does not necessarily follow that the tobacco burns well, 
rie found that some German tobaccos contained more potash than Ha- 
vanna, although the latter burned much better than the former, and that 
a great amount of potash did not always indicate a great amount of 
carbonate of potash*' ( K ’. Schiffmnyer). 

c ^ avanna cigars according to analyses made by A. Percy 

Smith ( Client . News, XXVIII261, 324) contains 
Potassium Sulphate „ . . 

o „ Carbonate . . ! ! ° V ol2 

Sodium Sulphate . ’ * 9 - 

II Chloride . 

>» Carbonate . 

Calcium Sulphate 

»> Carbonate . . 

Ferric oxide and Phosphoric acid 
Calcium and Magnesium phosphates 

Silica. 

Charcoal ... * * 

Aluminium lithium carbonate 



100*000 

experiment undertaken by Messier to ascertain the action of 
different kinds of manure on the combustibility of tobacco clearly shows 
t iat l.hc quality of tobacco is improved in relation to the amount of potash 
«mu m u- 6 S01 ca P a k* e of producing potassium carbonate in the ash. 

J ic whiteness and permanency of the ash of a cigar depend, ” as Mr. 
Broughton says, €< entirely on the am junt of potassic carbonate it contains, 
the presence of potash salts -certainly modifies the burning of tobacco in 
a peculiar way to the improvement of its flavour, and also positively 
vvnf tes ,ts burning.” According to E. R. Durrwell (Bull. Soc. Chcm- 
AA/f. ^50) the whiteness of the ash of good tobacco is due also to the 
sa s of sodium as well as those of potassium, which swell up as the 
tobacco burns, and t*'ar the fibres, thereby inducing complete combustion. 

1 *1 l »<oi>uc rs oh Comkustion. — Dr. Richardson in a paper read before 

he British Association at Br.th in September i 80 ^ showed that the products 

N. 105 
















mtST/fy 



Products of India, 


Tobacco. 


( J . F. Duthie.) 



NICOTIi 

Tabacum. 


of the combustion on smoking tobacco were :—water, free carbon, ammo¬ 
nia carbonic acid, nicotine, an empyreumatic oil, and a resinous buter ex¬ 
tract. The water is in the form of vapour; the carbon in minute particles 
giving the blue colour to the smoke ; the ammonia is in the form of gas com¬ 
bined with carbonic acid, a large portion of the latter remaining tree; the 
nicotine, being a non-volatile body remains in the pipe ; the emp\reu- 
matic substance is volatile, and gives to the smoke its peculiar odour ; the 
resinous substance is black and has an intensely bitter taste. ob^co 
that has not undergone fermentation yields very little free carbon, bu. it 
gives off much carbonic acid and ammonia, little or no water, ana onl> 
the smallest possible trace of nico f inc, a very small amount of emp\ reu- 
matic vapour, and an equally small quantity of the bitter extract (the above 
description applies to Latakia tobacco). Turkish tobacco Yields a large 
quantitv of ammonia. Shag yields all the products in abundance, and the 
same may almost be said of Havanna cigars. Swiss cigars yield enormous 
quantities of ammonia, and Manillas yield very liille. . . 

Vohl 8c Eulenberg, who have carefully studied the physiological 
action of tobacco as a narcotic,' failed to detect the presence of nicotine in 
the smoke of tobacco. " 1 he fact,” they say. “ that very strong tobacco, 
which can scarcely be smpked in pipes, may be used for making cigars, is 
explained by the abundant occurrence of the highly volatile and intoxicating 
pyridine in pipe-smoking, whereas cigar-smoking produces only a small 
quantity of pyridine, but a large quantity of collidine. In general, pipe 
smoking produces a larger proportion of the more volatile bases. 1 hey are 
also of opinion that “the disagreeable symptoms felt by persons begin¬ 
ning to smoke, and the chronic affections which occur in those who smoke 
to excess, as well as the cases of poisoning from swallowing tobacco juice 
are due, not to nicotine, but to the pyridine ana picoline bases. 1 he idea | 
that they were due to nicotine originated in the fact that picoline bases 
having a high boiling point, such as parvoline, resemble that alkaloid 
greatly both in smell and in phvsiological action ” ( Watts, Diet . Chemi //., 
1162). The conclusions arrived at by Vohl 8c Eulenberg regarding 
the absence of nicotine in tobacco smoke are not in accordance with recent 
investigation. Kisshing ( Dingl. Polyt . Journ ., ccxl:v., . 34 - 246 ) states that 
when experimenting on cigars he found that a large proportion of the 
nicotine passes unaltered into the smoke ; that the composition of tobacco 
smoke is highly complex, but beyond nicotine the only substances found, 
in appreciable quantities are the lower members of the picoline series (bncycL. | 
Brit.y xxiti., 425 )* G. !e Bon. 8 c Q. Noe! ( Conipt . Rcnd.y Jnyc 
detected in tobacco-smoke, hvdrorvanic acid, various .aromatic principles, j 
and a highly toxic alkaloid of a pleasant odour and which they believe to , 
be collid*ne {Year-Book Pharm. 1880 , 40). 

TOBACCO. 


CHEMISTRY 
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HISTORY. 

The practice of tobacco-sm«iking was made known to Europeans about HISTOflT. 
the year 1492, having been first observed by followers of Columbus when | J06 

visiting the West Indian Islands. Accounts differ as to the particular 
locality where they first became acquainted with the practice. By some it 1 
is affirmed that Columbus and his followers first saw tobacco smoked in 1 
Cuba. According to another account it is said that the messengers sent 1 
by Columbus to explore the New World related that, on reaching the 
island of Guanahani (afterwards named by Columbus, San Salvador), they 
met natives holding in their hands bunches of burning herbs, the smoke of i 
which they inhaled. Lobel in his History of Plants (1576) describes | 
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these rolls of tobacco which were first seen in San Salvador as consisting 
of funnels of palm leaf with a filling of tobacco leaves. The natives called 
the plant cohiba , and the burning brand taboco. The Spanish monk, 
Romano Pano, who accompanied Columbus (on his second expedition, 
1494-96), is said to have reported that the natives of San Domingo rolled 
up the leaves 01 a plant called guioja or cohoba , and smoked them in pipes 
called tobaco ; and he also described the habit of snuff-taking. Gonzalo 
Fernandez de Oviedo, Governor of San Domingo, in his Hxstoria General 
de las Indicts ( 1535 )* describes the tabaco, or pipe, as a branched 
tube shaped like the letter Y; and it appears to have been used by the 
natives, not as a receptacle for the tobacco, but as an instrument for col¬ 
lecting the smoke of the tobacco leaves which they kindled on a fire, the 
two upper branches were inserted in the nostrils, whilst the lower end’was 
held in the smoke of burning tobacco. The last named author also alludes 
to the esteem with which the natives of San Domingo regarded the plant 
on account of its medicinal properties. The practice of chewing tobacco 
was first seen by the Spaniards on the coast of South America in 1502. 

As the exploration of the New Continent proceeded, it became evident 
that the habit of using tobacco by the aborigines was universal, and must 
have been adopted from very early times. DeCandolIe, in his Origin of 
Cultivated Plants , p. 139, says:-“At the time of the discovery of 
America, the custom of smoking, of snuff-taking, or of chewing tobacco, 
was diffused over the greater part of this vast continent. The accounts of 
the earliest travellers, of which the famous anatomist Tiedemann has 
made a very complete collection, show that the inhabitants of South 
America did not smoke, but chewed tobacco or took snuff, except in the 
districts of La Plata, Uruguay, and Paraguay, where no form of tobacco 
was used. In North America, from the Isthmus of Panama and the 
West Indies as fara? Canada and California, the custom of smoking was 
universal, and circumstances show that it was also very ancient. Pipes in 
great numbers and of wonderful workmanship have been discovered in 
the tombs of the Aztecs in Mexico and in the mounds of the United 
States : some of them represent animals “ foreign to North America ” 

The native names for the plant were found also to differ according to 
locality. In Mexico, where the growing herb was first recognised bv 
Europeans, the word given for it was petum or petun, from which is de¬ 
rived Petunia, the name given by Jussieu to another genus of Solan- 
acere. Yeti is another Mexican name for the tobacco plant, and in Peru 
it is called sayri. 

The first tobacco plants were brought to Europe about the year ic6o 
by the naturalist Francisco Hernandez who was sent by Philip II. of 
Spain to explore Mexico. The plants did not attract much notice in Spain, 
although the dried leaves had been introduced and smoking had for seve¬ 
ral years become a practice in that country. It was from Portugal that 
the plant first became known to other countries in Europe. Jean Nicot 
(:n whose honour the genus Nicotiana was named), when residing at the 
Portuguese Court as French Ambassador, obtained some tobacco seed 
from a Dutchman, and cultivated the plants in his garden at Lisbon. He 
is said to have effected some remarkable cures on some people belonging 
to his establishment, and from this circumstance he was induced {in 1561) 
to send .some seed to the French Court. The fame of this herb, on ac- 
CMint of the extraordinary medicinal virtues attributed to it, also from the 
fact of its having been patronised by the Oueen, quickly spread through¬ 
out France, and received vari u flattering names, such as:—“Herba 
sanc»a,” ‘ horba panicoa, “ Uc rbe do la reine,” “ herbe de PAmbassadeur,” 
3 c'. In Italy the plant was called “ Erba Santa Croce ” after the Cardinal 
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of that name, who is said to have been the means of its introduction from HISTORY. 
Portugal. From Italy the knowledge and use of the plant spread gra¬ 
dually throughout Northern and Eastern Europe. 

\ obacco was introduced into England in 15S6 by Captain Ralph Lane 
on his return from Virginia with Sir Francis Drake, and the smoking of 
it was made fashionable by the example of Sir Walter Raleigh and 
others. Sir Walter had two years previously founded a colony in Vir¬ 
ginia under Lane, and the colonists grew tobacco, there to a large extent. 

The original import duty on Virginian tobacco in England was 2 d. per j 
pound. In 1603, James I. raised the tax to 6 s. 10 d. His famous Counter- , 
blastc to Tobacco was written about that time. 

For several years after its introduction into Europe the plant.was re- | 
garded chiefly in view of its supposed power to cure almost every imagin¬ 
able malady. Practical experience at length demonstrated the fallacy of ' 
this belief, and every effort was made by emperors, kings, and popes to 
discourage the use of the plant, by means of severe and often cruel punish¬ 
ments. In Turkey persons convicted of smoking had their lips cut off, 
and snuff-takers were deprived of their noses, and in some cases were put 1 
to death. Nevertheless the use of tobacco rapidly and steadily spread until ( 
it became the most extensively used article of luxury in the world. The 1 
high tax imposed on foreign tobaccos led to the cultivation of the plant in | 
the United Kingdom. This, however, was prohibited in 1660; the law not ' 
extending to Ireland until about 1830. In 1886 this law was repealed, and | 
tobacco can now be grown as a field crop in Great Britain under certain , 
restrictions. 

Tobacco in India. 


The tobacco plant was introduced into India by the Portuguese about j In India, 
the year 1605 during the latter part of the reign of Akbar. It has been 107 
asserted by some authors that the habit of smoking must have been prac¬ 
tised in Asia long before the discovery of the New World, but no proof 
can be adduced in support of this theory; in fact, the entire absence of 1 
any allusion to the plant in the works of early travellers, and in the latest j 
Sanskrit writings, and the universal adoption of a foreign name for the | 
plant, are strong arguments in favour of the conclusion that the use of I 
tobacco was uhknown to oriental nations before the beginning of the 
seventeenth century. 

At this period the influence of the Portuguese in the East was at its 1 \ 

highest, and by all accounts it was through their means that the use of , 
tobacco was first made known m Persia, Arabia, India, and China. The 
plant was known to be largely grown cat their setf’t-ments in Or:m>2 f I 
and at other places in the Persian Gulf. TJie plant >s said to have reach- 1 
ed Java in 1801. The following. extract taken from the Fahar-i-Ajan h 
(quoted bv Blochmann in Ind. Antics, /., 164 ) indicates the direction from , 
which tobacco and its uses^spread throughout- India. “.It is known from 
the Madsir-i-Rapimi thru U>b2ccc» cam ■ from Europe to the Dakhin, and 1 
from the Dakhin to Upper India during the reign of Akbar Shah (1556— 
l6ojv, since which time it has been in general use.” " v 

Some extracts from ancient literature, quoted in Yule & Burnell, Glos¬ 
sary of Anglo-Indian Wo> is , are of much interest in connection with the j 
early history of tobacco in India. The first account bears the date i6p.t 
or 1605:— ' s /• 

“ In Bijdpur I had found some tobacco. Never having seen the like in j 
India, I brought some with me, and prepared a handsome pipe of jewel j 
work.” “His Majesty .(Akbar) was enjoying himself .after receiving my 
presents and asking me how I had collected so many strange things in so 1 
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f^nr J t’ "' hen h,s ?' e {e!1 u P° n the tra y with the pipe and its appur- 
was made im . expr ? ss f d surprise and examined the tobacco, which 

it The d Na?'h F yi e U S; A he enr l u ', rcd "hat it was, and where I had got 

known in” repH ? d: ‘ This is tobacco which is well 

known in Mecca and Madina and this doctor has brought it as a 

nr e eoa;ri°nd Y f 0 aV r M ^ eSty ‘ ’ Hi ? 1^* '°oked at it, and ordered me to 
p . P* . c an< ^ take him a pipeful. He began to smoke it when hi«s 
physician approached and forbade his doing so.” “As I had brought 
a large supply of tobacco and pipes, I sent some to several of the nobtes 
while others sent to ask for some; indeed all, without exception wanted 
toTei’l > nd ‘ P ractire was introduced. After that the merchants began 
to _ell it, so the custom of smoking spread rapidly. His Majesty how¬ 
ever did not adopt it ” (Asad Bc K ,in Elliot, VI., ,65-167). 1 * 

The use of tobacco by the people of the East appears to have met with 
as much opposition on the part of those in power as was the case in Euro- 
peancountnes. The following passage from the Memoirs of Jahangir 
(Akbar s successor) ,s quoted by Elliot in Ind. Antic., VI., S 5 , .- 5 

the health e a SI H° kl " g a° f !° bacco (^mbdku) had taken very bad effect upon 
no rm? L u mind of many young persons,” ordered (1617) “that 
aware oMts‘i d vi? ra ff ? th u e ^ bit ’ My brother Shah’ Abbas, also being 
Iran” It f<= had i ,s * ucd a command against the use of it in 
' nrc ’ „ “ ls state dthat in Lahore, during the reign of Jehangir, guilty 

^n^n bvTh e nam She f d T by / baving ‘I 16 ’ 1 ' lips cut ' Another punishment^ 
son wasfnrrr H ^ 0 ° • T ask{r ’ was aIso inflicted, by which the accused per- 

blackened * °" 3 d ° nUey ’ face to tail > and with his ^ 

tobftl^bvrifJir rlri nd Cert a in H i ndu , sec ts are still forbidden the use of 
too, cco by their religious guides, though allowed to indulge in heniD and 

different*” ex tent. Mussalmdns now regard smoking as “an act in- 
snh^l. route into practice since the death of the prophet In 

rapid ! throughout fnd®a C ^ ti ? tion of the P lailt must hav e P sprcad very 
acron T,f” India i;, for ' n almost every district tobacco is grown as 

patclfof tobacco e'rowncireMI out ' ofi-tbc ' wa y village where the familiar 
following verse, which WlTor erson ^ may " ot . be seen - The 

Knot tie khae , na tamaku pie , 

Sc nar batdwa kaise jie»” 

ing tobacco.” 16 ^ man Wh ° C3n Iive without either chewing or smok- 

«^T h ?u ear,ieS r att ?T pt ,? onthe part of the British Government to im- 
pm , the quality of Indian tobacco with a view to its export to Europe 

pr^poT^to estaMf thC ccritu 7> about the time when it wns 

1 P r Posed to establish the Calcutta Botanical Gardens. In 1820, exneri- 

i ancT Vin^n^n^h rtaken Jr \ tbc thr( i e Presidencies with some Maryland 
| la : n « a <ai Hnii r acc ^. seec ^> according to instructions received f:om Cap- 
fn rP«flto H re £ ardir f the mode of cultivation in Virginia. Success- 
I samples of 7 T ° bt ?' ned bv t,lr ^ -Horticultural Society of India, and 
India Gomnnn P . r °!} UC f were scut by the Court of Direct frs of the East 
' them to h! Fif l ° d 5 a,e ™ and 11 rers i n London , who pronounced 

from 6*/ MW ' ^ bad . seen from India- The tobacco was valued at 

i ' ’a' 3 ' ? und < thus rivalling in quality some of the better prepara- 

I g own n r,l ; ? Ca and ,' H ' Vest Indies, in . ',1, a bale of lobucco, 

g moles ircre h! w.' aS 80 d lo ' ,do " a * thu ra,e of 6d. a pound. These 
.1 -, io\.ever, exceptional ones; for, as a rule, the verdict on 


Indian tobacco exported 
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ropean smoker, however, requires a different article, that is, a better pre¬ 
pared leaf,full flavoured, easily combustible, and with a minimum amount 
of nicotine. The shape and texture of the leaf is also of great importance, 
especially for the manufacture of cigars. In order to produce a leaf of this 
description care must be taken to select the kind of seed which will yield 
such a leaf. With suitable climate and soil, and the proper kind of seed, 
the cultivator will have secured the preliminary conditions towards the 
production of a well-shaped and well-flavoured \eaf. Much, however, 
will depend on the mode of cultivation adopted, and still more on the 
after-preparation or curing of the leaf. The various operations concerned 
with the actual cultivation of the plant, vis., the preparation of the seed¬ 
beds, the sowing of the seed, the transplanting of the seedlings into pro¬ 
perly prepared ground, weeding, watering, topping the flowering stems, 
and the removal of superfluous shoots , guarding against insect attacks 
and diseases , and finally the judicious plucking of the mature leaves, will 
be alluded to in greater detail further on. The amount and quality of the 
manure required for any particular soil must be determined either by direct 
analysis of the soil, or by inference drawn from observation of the defective 
properties of the product. An excess of nicotine, for example, indicates a 
badly prepared or an improperly drained soil, or that the manure given 
was too highly nitrogenous. Again, if a tobacco burns badly, and with a 
dark ash we may conclude that the soil was deficient in carbonate of potash, 
that wry important substance, which, combining with a vegetable acid, 
gives to tobacco leaf its good burning properties. In fact, a soil deficient 
in potassium carbonate will never grow good tobacco. There do exist 
virgin soils which contain naturally all the constituents necessary for the 
production of good tobacco, but e ven they after continuous cultivation 
must from time to time be replenished with suitable manure. In certain parts 
of Java it is said that tobacco requires no artificial manure, as the requisite 
mineral constituents are’continually being supplied by volcanic action. 

, valuable report on the " Cultivation and Preparation of Tobacco in 
huba ’ by Dr. Forbes Watson was published in 1871, appended to which 
is a translation of a * Manual of Practical Operations connected with the 
Cultivation and Preparation of Tobacco in Hungary ” by Mr. d. Mandis 
one of the Government Inspectors for superintending tobacco cultivation in 
that country. The following extracts have been selected as possessing 
special interest in connection with tobacco operations in India at the pre¬ 
sent day. After commenting on the adverse options pronounced by the 
.London brokers on the Kaira samples of tobacco forwarded by the Bombay 
Government in i 3 )o, he remarks These faults are either accidental, 
a; in the case of the wrong mode of packing, or they are preventive by a 
careful method of curing the tobacco. The question of the acclimatisation 
of Cuban and American seed in India, intimately connected as it is with 
the question how far tobacco can be made one of the staples of Indian 
export, is far too important to be decided on such insufficient data as a 
fe w preliminary experiments can give. The example of the continental 
countries, Prance, Geimany, and Austria, where the acclimatisation of the 
American varieties has been carried out successfully on a large scale, 
clearly proves that, provided the trials be made in the same systematic and 
pet severing manner, a similar process will succeed in India also, as more 
favourable conditions of climate frequently prevail there.'” “ 1 ho conditions 
and circumstances attending the industry in Austria present some points of 
resemblance to those occurring in India. The districts devoted to the 
growth of tobacco in Austria are situated principally in Hungary and 
Galina, where the Soil is milar in many respect:, to that of large districts 
Inch.!, and the climatn very continental and dry. Although the mode tA 
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I ..- 

a view^to an expOTt into foreiM countries/’ . j cukb/ators 

statement of the reports from India, t^ e chief dcsire^Of^ie native cultivates 

is to obtain strength, which implies a . b g f . t t j ri f w hich contains the 
tobacco. Uut the Havanna tobacco » VnSt estwined varieties of 

smallest known amount of nicotine, and the most esteemeu 

tobacco generally appear to contain less of this.princip « richness of 
obaccos? whilst, on the other hand, they are d.s.n^.shedby nchn»rt 
aroma. Exact scientific observations and 

beyond doubt that complete acclimatisation, that is, P obtained : 

bsS i 

thc f whole^quSion'may'beconVidcrcd from a twofold point of 
changes in chemical composition **he Sent!fic^'iiuesti- 

: 

whole question. As matters stand, however, the daU b earing 
points afford only means for sifting and ascertaining the meaning oyhe 
various practical observations made onthe smoking quali ties ™ d th “ " „ 
ent kinds uf tobacco, on their combustibility, strength, and aroma, 

“ The individual and distinctive characters of the various t°baccos, as aai- 
cles of consumption, depend mainly on the proportion four elements . , 

ist, on those of the mineral constituentamong which the potassium salts 
are most important, 2 nd, on the amount of albuminous compounds jr* 
on the amount of nicotine; 4 th, on the amount of mcotianine and of the 
cssr ntial oil. The influence of the mineral constituents on the properties 
Of the tobacco leaf, as at present established, seem to be twofold. In the 
first place, the ash seems to act by its great amount as a 
antiseptic principle, preventing and stopping the'fermentation,_thusfac n 
tating the operation during tfie curing of the tobacco, and rendering the | 
final commoditv stable and unalterable. In the second place, the pro erne 
of a large quantity of potassium sa'ts, and especially of he* "Mrnto aid . 
Carbonate, seems essential to assure a propet burning • ? o *E ec0 j n ! 

a most important point in the estimation of various kinds ofv“ 
so far then as these two properties are concerned, the value of the products 
Will not depend on the kind of seed taken, but onIv on the soil on which 
the plant has grown and the kind of manure which has been employed. 

.< The albuminous substance* amount to 10 and more per cent, ot the , 
dry leaf before curing. Their presence in the prepared tobacco prevents 
the proper burning, and besides gives rise in burning to a disagreeable 
cmoll which overpowers the aroma of the leaf. U is the chief end of 
curing and fermentation to get rid of these substances. the condi¬ 
tions which favour the formation of the compounds which give to the | 
tobacco its aroma are sunshine, warmth, and a light airy 4 >oil, sanciv or 
< 

either be very strong, but containing fewer of the aromatic principles, or i 
rich in aroma md 1 strong, the lattct hind being the moo .nu'd ul 
the two. fh Mr. nt a t 

kmd M From this cm :ui \ view of the principal constituents ol tiio prcpai 
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tobacco leaf, it appears that its outward shape and size, the strength and 
disposition of the ribs, &c., together with the character of the aroma, 
depend to a large extent on the kind of seed used, and will probablv 
remain substantially unchanged in the acclimatised plant; whereas the 
amount and relative proportion of the mineral constituents depend ex¬ 
clusively on the soil and its cultivation ; and the amount of nicotine and 
the quantity of the aromatic substances partly on the soil, and partly on 
the joint influences of temperature, sunlight, and moisture. The conclu¬ 
sion to which the above paragraph more especially points is the import¬ 
ance oi the influence exercised by the soil.” “ Numerous experiments and 
observations bear out this view.*' “ Ir. the numerous notices about Indian 
tobacco published in the Proceedings of the Agri.-Horticultural Society 
of India there is repeated mention of a valuable variety of tobacco re¬ 
stricted in its growth within narrow limits, and different from the usual kinds 
grown in the villages around. The action of the soil on the plant is 
twofold. It acts by the chemical constituents contained in it, and by its 
state of aggregation and its physical properties. As the tobacco is a ve-y 
exhaustive plant it wants an ample and rapid supply of its ash consti¬ 
tuents and of ammonia. The want will be best supplied when'the soil con¬ 
tains a great proportion of vegetable mould, as this will present a large 
proportion of the ash constituents in a soluble form. The phvsical pro¬ 
perties of the soil which most influence the cultivation of tobacco are, its 
state of cohesion, its power of retaining water, and its power of absorbing 
Jr , the cu ff‘vation of aromatic varieties of tobacco, a light loose 
soi , readfly absorbing heat, is required, such as a sandy or calcareous 
soil. 1 his kind of soil will never have a high retentive power for moisture 
and this is of considerable importance, as stagnant moisture muslbe care¬ 
ful lya voided. On the other hand, the soil should always remain slightly 
humid. The next important conclusion is, that in order to obtain the 
same combination of strength and aroma in the acclimatised plant, it must 
be placed under equally favourable conditions of temperature and mois- 
^. rc ; , In i-h^s respect India is situated more favourably than the Europe 

States, where the foreign varieties of tobacco have been acclimatised and 
where the principal advantage consists in the better shape of the plant 
ana in the position number, and disposition of the leaves. In Furone 
the climate is such as not to allow of the full attainment of the ordinal 
aroma; a.though, even as regards aroma, the plant raised from Cuban 
seed in Austria is favourably distinguished. The diversity of climate in 
India ought to enable us to put tne acclimatised plant under conditions 
snn: ar to those existing in the country wh re it is indigenous.” “The 
cultivation and preparation of the acclimatized as well as of the native 
varieties of tobacco (intended for export) can only be carried out success¬ 
fully when certain fundamental principles arc acted on The most im¬ 
portant of these refer to the following points :—i, choice of seed *, 2, 
^o,,r system of manure and of rotation of crops; 3, proper system of 
cutting and gathering the ripe leaves; 1, proper mode of curing the leaves; 
5 > commercial assortment of the produce. First, as regards the seed, it may 
De observed that m France the greatest attention is now paid to its selection. 

ormcrly, nearly every cultivator of tobacco provided his own seed ; now, 
tne* uov ernment administration ha taken this matter into its hands, and 
yrows iu own sued, selecting with extreme care only the finest plants for 
m ami f s.,d it supplies to the farmers, who are prohibited from using 
t . 1 Cr *i • , S are sever *d advantages in this system. The seed pro- 

<ir^f 8 ^ XC V lvc r very best varieties, and each variety is keptdis- 

i ;! ! 1 i VatIon * so fhat the scud sown by the farmer is uniform in kind. 

; important mutter/ *' A proper system of manure and of 
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rotation of crops is of great importance, because tobacco is a very exhaus¬ 
tive plant. The mineral substances essential for the growth of tobacco 
are chiefly bases ; potash, lime, and magnesia,—whereas the amounts of 
phosphoric, sulphuric, and silicic acids are less important. Now as these 
latter substances are exactly those most important in the cultivation of 
grains, the position of tobacco in the rotation of crops is fixed. Of the 
store of available mineral substances in the soil, made up partly by the 
ever progressing decomposition of its constituents and partly by manure, 
the tobacco will principally exhaust the potash, lime, and magnesia only, 
whilst phosphoric, sulphuric, and silicic acids will go on increasing in 
amount. If now a crop of grain be taken from the same soil, these acids 
will be used up, whilst potash and lime will be accumulated, thus restoring 
to the soil the conditions for growing tobacco. A proper manure is of 
essential importance. Thus, on soils poor in lime the use of burnt lime 
or gypsum is recommended. Cow, sheep and goat’s dung is most usually- 
employed, besides sewage, which being rich in ammonia and potash does 
very good service. ” 

“ Next in importance is a proper system of cutting and gathering in 
the ripe plant. Carelessness in this respect is one of the greatest defects 
in the cultivation of tobacco as practised in India. Throughout Europe, 
in the United States, and in Cuba, the gathering does not take place at 
once, but extends over a long period, the leaves being taken one by one 
as each gets ripe.” “ The same care is taken in Turkey to collect only 
the ripe leaves. In Albania and in the district of Salonichi, where the 
finest Turkish tobacco is grown, the gathering extends over from three to 
four weeks, and takes place at five different period “ If the gathering 
of all the leaves is done at the same time, then one cannot fail to gather- 
one portion of them while yet unripe, and another portion when over-ripe. 
The consequences are almost equally fatal.” 1 The proper moments for 
the gathering of the leaves are just the latter stages of ripening, when the 
mineral substances are rapidly increasing. Then the mineral substances 
begin to diminish again, thus reducing the combustibility of the final pro¬ 
duct ; the gummose substances diminish equally, which renders the dried 
leaves less elastic and more crisp and brittle, and subject to being reduced 
into dust; and finally the proportion of nicotin< is rapidly increasing, 
although, in all finer qualities of tobacco an excess of it ought to be care- 
full) avoided.” " l he curing of the leaves is perhaps the most important 
operation. It can be done proper ly, only when the previous ope. 7 rations 
have been executed with all the care insisted on in this report, for even the 
bc*st material can be entirely spoilt by bad curing. Curing consists of a 
series of operations. 'I he rut leaves are first allowed to wilt, in the next 
tago lhev acquire the proper colour, then they are dried, made into* hands.’ 
and finally undergo a fermentation. In the first three stages most of the 
usual methods of manipulation are defective. It is here to be noticed that 
in the course of his experiments in Dharwar, Mr. E. P. R 
the right principles. For an account of thc^e efcperimer 
under Bombay Cultivation.” “The lea* is subjected 
transformation during the curing, 1 he organic sul 
the process of decomposition, water and carbonic a 
and compounds are formed containing a higher pen 
distinguished by a brown colour, and probably ar.alo 
compounds composing the mould produce d by decay of vegetable matter 
At the same time the albuminous substances are being partially de< 1 -<>vecl 
during the whole process of curing, and especially during the final stage 
of fermentation. I h*s chemical transformation is a gradual process 
requires time-weeks and months even-to develop itself fully, and du 

N. 108 


Robertson hit on 
ts see paragraphs 
to a remarkable 
titance undergoes 
:id are given" off, 
entage of carbon 


to the 


brow 


,nd 

ng 


CULTIVA¬ 

TION. 

Conditions 

necessary 

for. 










Dictionary of the Economic 



Tobacco. 


CULTIVA¬ 

TION. 

Conditions 

necessary 

for. 

* | 






this time there are other influences at work which may become injurious to 
the product if the utmost care be not taken, ist, If the leaves are allowed 
to dry too soon, and especially if they are exposed to the sun, the process 
of the decay of the substance of the leaf, and the decomposition of albu¬ 
minous matter is left incomplete; some of the shaded portions of the leaves 
remain green, and the portions exposed to the sun get yellow, not in con¬ 
sequence of the internal decomposition, but solely because the chlorophyll 
or green colouring matter, becomes bleached by the sun. Such a leaf will 
finally present an uneven colour, a chequered appearance, and, especially 
the portions which got dry in the sun, will be very brittle and crisp. 2nd, 
If, in consequence of careless manipulation in the handling, the leaves are 
allowed to rub one against the other, or if moisture in drops collects on 
their surface, either by rain or by artificial moistening, or even by too 
violent a sweating, then those places begin to rot, become very deep brown 
or even black, the fibres of the leaves become injured, and the leaves alto¬ 
gether become brittle after drying. 3rd, The fleshy midribs are a great 
difficulty in complete drying, and unless they get completely dry they will 
entail mouldiness, which may communicate itself to a great portion of the 
leaf. 4th, The operations during the curing require a repeated handling 
of the leaves, and only a very methodic way of manipulation will prevent 
mechanical lesions, holes, and fissures, all which *cause a serious diminu¬ 
tion in the value of the produce, because such leaves cannot be applied to 
the manufacture of cigars. It will be seen that most of these points are 
taken into account in Mr Robertson’s directions. (See under Bombay 
Cultivation.) The proper manner of sorting, packing, and arrangement 
for the market generally is of very great importance in ensuring com¬ 
mercial success. The sorting must have reference to three different 
objects : ist, it must refer to the ultimate destination of the tobacco, so 
that tobacco suitable for the production of cigars shall be separated 
from that which is to be used for cutting up and from that used for 
the manufacture of snuff; 2nd, it must look to quality, that is, to the 
more pr less successful curing, so lha'. all the kinds of leaves are again 
sub divided into three or four portions of different quality, by which means 
a muJi bettt r price is obtained for ihc '.hole quantity of tobacco, because* 
if a small percentage of good leaves be interspersed among a large num¬ 
ber of second-rate quality, the manufacturer will disregard the good lea\es 
altogether, and fix the price as if the whole bale were uniformly second- 
rate; 3rd, it must take size into consideration. Good sorting is a most 
tedious and difficult operation, and can only be carried out successfully 
when the precautions here insisted on have been observed during the 
whole cultivation of the plant, that is, when the same kind of seed has 
bevn employcd and the plants consequently all belong to the same variety, 
and when the gathering of the leaves has taken place in such a manner 
that the three to *dx differ^ nt kinds found on the same plant have all been 
collected at different periods and kept separately. Besides, it needs a 
very good judgment to recognise the precise quality of every leaf and its 
special suitability for some particular destination, a destination often de¬ 
pendent not only on the inherent qualities of the leaf, but also on arbitrary 
trade customs.’’ “The gr«. it difficulty in curing tobacco i the disposal of the 
midrib, which persists in « iiher drying stitf or not drying at all. But why 
should it not be removed ? Not entirely, for then the leaf would be split into 
°’ ^ • fm ‘^ ? n *fi c back of the leaf, where the convex and greater part of 

the midrib projects. The operation, though a delicate one, would become 
easy to tiny child after an half hour’s practice. The operator would 
take a lu.u in his left hand, holding it between his fingei and thumb af 
the calk end. About half in inch from the end (the stalk end), he would 
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make an incision in the midrib with the thumb-nail of the right hand and 
turn up an end. He would then take hold of this with the finger and 
thumb of the right hand, and with an equable force pull off the midrib 
downwards towards the point of the leaf. As soon as it became v r ery fine, 
and there was a danger of the leaf being torn, he would nip the midrib 
off with his finger and thumb. By this the concave or nearly flat surface 
of the midrib would be left on the upper side of the leaf, while on the 
back of the leaf the only sign of the midrib would be a narrow depression 
running down the centre of the leaf where the troublesome midrib had 
been. 

“ The sun-flower (Helianthus) might be advantageously grown among 
the tobacco, ist , for the shade it would give to the larger and coarser 
tobaccos required; 2nd , for the admirable stringing rods (if string itself is 
not used) which their stems supply; 3rd , as they would (if their leaves 
were ploughed into the ground) give almost the exact vegetable mould 
which is required by tobacco, 1< rom the exposition presented in this 
report, it is manifest that great and systematic care must be given to the 
acclimatisation and preparation of tobacco to ensure a good result. From 
the choice of the district and soil where the plant is to~be grown, through 
all the stages of cultivation and preparation, every stage is of decisive 
influence on the final produce, and the neglect of any one of the manifold 
precautions will at once tell upon the marketable value of the leaf, and 
render the production un remunerative.” f * The very wide scope of the 
question is evident. It involves nothing less than the reform of a consi- 1 
derable branch of agriculture.” u This reform can only be brought about I 
gradually and by the force of example, which is the only manner in which , 
agricultural reforms have ever been introduced. The possibility of grow¬ 
ing superior varieties of tobacco must be demonstrated practically, and 
this not only in a few garden experiments, but on the same scale and in 
the same manner as it is to be conducted b\ i.he producers. The proposed 
measures are, therefore, not merely tentative, and promising only a pro¬ 
blematical success; on the contrary, precedents applying very closely to 
the point show that it is only necessary to follow a known tract and apply 
principles which have already succeeded in the case of other commodities 
And the similarity between the proposed cultivation of tobacco and that 
which has been successfully carried out in the case of tea is very great. 
In both instances the object aimed at is the production of a leal conlain- 
mg certain active principles, and combining certain conditions as regards 
strength and aroma; and even the processes in the final preparation of 
The leaves are in some measure analogous and certainly require as much 
nicety of manipulation in the one cane as in the other. More than this 
T ih: ' ht c h the experiments on the tobacco will have to be 
conducted are far more favourable to their success and to their economic 1 
importance than was the case in b e parallel instance of tea. ' £ ™ s ,' n 
entirely new culture; the popular interest in it had to be create. whereas 
thousands of acres are already devoted to the cultivation Vr Lrea f 

?. -st mass of people are already interested in elemhio J wWc&X 
the commerce in one of their own chief articles of production. It remains 
. to0 P?" them the prospect of an advantageous export traX in 
prospect.” 10 P ary Conditions must be satisfied in view of this 
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export trade to Europe* still the results of private enterprise are continually 
showing to what extent improvement can be effected with capital aided 
by Western experience. 

As to the possibility of improving the quality of Indian tobacco up to 
the standard recruired for European consumption, (VIr. O’Conor remarks 
as follows :—“ Undoubtedly a considerable time may be expected to elapse 
even after Indian tobacco generally has been improved up to the point where 
it will be fit for export to the European market, before any such very ex¬ 
tensive demand will arise as to make a development of the area of cultiva¬ 
tion necessary; but the actual extent of cultivation is very great, and it is 
desirable to consider whether efforts might not with great advantage be 
made to improve the quality of the tobacco now produced in this country 
up to the standard required by European taste, as well as to increase the 
yield of the cultivated area. In the first place, any well-directed effort to 
improve the methods of cultivation now pursued, must, pro tanto , re-act 
upon the general agriculture of the country. Tobacco is essentially a crop 
which requires high cultivation, and the example given by the successful 
growth of tobacco in accordance with sound principle will, of necessity, 
have a most beneficial effect upon native agriculturists. In the plains of 
this country all lands yield two crops in the year, and land which has been 
properl \ prepared for tobacco will require comparatively but little attention 
for the "second crop, while this at the same time, in consequence of the 
high manuring ar.d deep cultivation required for tobacco, may be expected 
to give much more than an average yield. The crops taken off tobacco 
land in the second year in America are always much heavier than those 
given by ordinary lands not previously treated for tobacco.” “ In the second 
place the importation of tobacco into India, caused as it is entirely by the 
presence of the European population of the country, would almost "alto¬ 
gether cease coincidently with the improvement of the quality of the local 
produce up to the European standard. And in the third place, l conceive 
it to be an object of importance to improve as much as may be possible 
the quality of a crop which already occupies an enormous space in the 
cultivated land of India.” “We are acquainted with many places in India 
which now produce abundant crops of good ..nd tolerably well-flavoured 
tobacco, and it is to these places that the efforts of tobacco planters should 
be directed. It is useless to undertake the cultivation of this plant in 
tracts like the Berars and the Central Provinces, where the climate and 
soil are alike unfavourable to tobacco, and where consequently the yield 
is poor and the quality bad. The tobacco-growing tracts of India are 
comprised in Burma, many parts of Bengal, some small scattered tracts 
in the North-West Provinces, a large area in the Bombay and Madras 
Presidencies, and the Native State of Travancore. In these provinces 
the cultivation might be spread and the quality of the produce very greatly 
in.proved.** "It has been grown in India for two hundred and fifty 
years; its cultivation is widely diffused, and in some places the produce 
enjoys good repute among Europeans as well as Natives. The improve¬ 
ment of the quality, and the development of the industry, so as to make 
tobacco a profitable article of export to the European market, now seem 
to lie with the private capitalist rather than with the Government. The 
question for consideration seems to be, how far the Government ''an and 
should encourage and sustain the well-directed efforts of individual or 
associated capital and energy in working out and extending an industry 
which has taken deep root in the countr\.’* 

After the publication of Mr. O'Conor’s report, which clearly indi¬ 
cated the conditions and possibilities of the tohacco industry in India at 
that time, the question arose as to whether the Government, tv importing 
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proper curing of tobacco. This, I think, is evident from the fact that 
tobacco is successfully cured in the Philippines by a people that are cei- 
tainly not more intelligent than a native of South India, Even now the 
tobacco of the Godavcry lunkas and Dindigi ! is also successfully cured 
b\ natives, though it requires a certain experience before their cheroots 
are thoroughly liked by Europeans. At the present time, there are 
European firms in South India, as Messrs. Campbell & Co., Dindigul, 
and Messrs. Roberts, Coconada, who are attempting not unsuccessfully 
to produce Indian cheroots for European smokers. The judicious care 
necessary for the curing of tobacco, which is more necessary to success 
than special art, will, I think, be produced in the districts, as the trade 
of these firms extends. Asa personal opinion, therefore, I cannot see 
that the introduction of a teacher from Manilla would be productive o' 
much good to South India. My previous reports have abundantly 
shewn that it is in the more jungly dintiicts of India that the best tobacco 
can be grown. Travancore, Burma, the wilder parts ol ( <4 mbat ore. the 
I ower Pulneys, Ike., have produced the best, with the exception of the 
centres cited above. The ordinary practice of placing good tobacco seed 
in the hands of tahsildiirs for cultivation in unfavourable disti .cts car. 
never result in success for manv reasons. But l would respectfully 
recommend that small quantities of good seed should be issued to planters | 
who would take a more intelligent care and interest in the gri ,vth and j 
curing of the crop than can ibe expected from the ryot. The planter I 
would also possess a better discrimination in the quality of his product ! 
than the latter.” 

Regarding the measures which should be adopted for improving the 
quality of Indian tobacco, Messrs. Campbell &. Oo. of Dindigul, who 
have h'.d several years* experience in the preparation of tobaci o, espcualK 
for the manufacture of cigars, thus express their opinion:-—“In South 
India the climate is much against the methodical curing of tobacco, which 
ripens just as the atmosphere gets dry and parched; the consequence is 
the curing has to be hurried to prevent the leaf becoming brittle, and 


N 108 


24 A 



















Conditions what, no doubt, the ordinary cultivator fears more to prevent, loss of 
necessary for. weight by the rapid evaporation of the moisture in the leaf. The curse 
of tobacco-growers in these districts is this hot parching atmosphere 
in February, April, and May; but for it Southern India might compete 
successfully with Cuba ; hasty slurred-over curing ruins our leaf. We 
ourselves have in a small way remedied this by bringing in half-cured leaf 
from native gardens and slowly curing it in vaults built at considerable 
cost below ground where we could produce an artificial atmosphere. As 
this artificial atmosphere is absolutely necessary for the successful curing 
of tobacco in Southern India, we would suggest the erection of curing 
sheds in suitable localities where the produce of native gardens might be 
brought and slowly and methodically cured. The difficulty would be, that 
native gardeners would not bring their leaf unless it was purchased. 
Government might not care probably to make such large purchases. 
Moreover, intimate knowledge of the localities is necessary, as the leaf 
grown in the vast proportion of native gardens is of no use whatever for 
burning ; the soil in which it was raised and the water in the well by which 
it was irrigated being deficient in the necessary 4 salts.’ This leaf is used 
for chewing, and there is a great demand for it. Coffee planters seldom 
cure their own produce. The berry from perhaps a hundred different 
• estates goes to the same curer on the coast. Tobacco should be treated in 
the same way. The cultivator has not sufficient time to devote to the 
curing of his produce. Curing should be quite a different and separate 
industry. It would then be slowly and carefully undertaken and attended 
to. In South India cultivators of gardens irrigated by wells get usually 
- three crops off their soil in one year; the consequence is, that no sooner 
has the tobacco been cut than the roots are tom up, the ground ploughed 
and grain sown ; until this is done and finished, the tobacco is forsaken, 
and at its most critical moment the curing is neglected. Often have \vc 
heard the native gardener grudge the time that tobacco curing requires ; 
again, where is there a native gardener who will go to the expense of build- 
| mg t'ti'ka to enable him to produce an artificial atmosphere ? Mow, as 
the tobacco gardeners in Southern India cultivate remarkably well, but 
fail in the curing, we have long recognised the fact that, as in indigo 
planting, so with tobacco, the produce should be raised by natives, and 
\ the curing should be done by Europeans. Indigo planters build factories 
in the native centres of cultivation, watch the culture, and carry the pro¬ 
duce to the factories where European supervision has raised Indian indigo 
to its present high standing. So must it be with tobacco, and with 
assistance to the pioneers of the new industry from Government we fear 
not that South India may some day see the factories of the European 
tobacco planters.” 

Mr. Tucker, in his note accompanying the report on the Statistics of 
the I nland Trade for 1888-89, nriakes the following remarks in regard to the 
condition and prospects of the tobacco industry in India:—The princi¬ 
pal barrier against a larger trade lies in the ignorance of the natives of the 
art of curing the leaf. A sufficiently profitable market might be found for 
ordinary Indian tobacco if it were properly cured; hut the manner in 
which the narcotic is usually consumed by the natives themselves does not 
encourage a knowledge of curing. It Is either chewed as a dry powder 
mixed with lime, or smoked in the form of a conserve or paste mixed with 
'.reacle and other ingredients. In either case, pungency rather than aroma 
or delicacy of flavour is the chief desideratum. The be t prospect of im¬ 
provement in Indian tobacco manufactures lies in the steadily increasing 
consumption among the richer classes of natives as well as fcne European 
population of the country cheroot and pipe tobacco.” 
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Chief Operations.—Mr. Schiffrhayer’s paper on “ Tobacco and its 
Culture,” published in the Annual Report of the Madras Agricultural De¬ 
partment, 1877-78, contains much useful information on the cultivation 
and curing of tobacco, and more especially with reference to the 
methods best adapted to the climatic conditions of South India. Omitting 
the detailed directions concerning the cultural operations some extracts 
may be here given describing the various stages in the preparation of the 
leaf from the time of its ripening until it is ready for the market“ The 
plants commence to ripen about three months after being planted ; this 
is indicated by the leaves assuming a marbled appearance and a yellow¬ 
ish green colour. The leaves also generally become gummy and the 
tips bend downwards.” 

• “ Harvesting.—-T he leaf being matured, it should be harvested only j 
after the dew is off the plants and not on a rainy day. There are two 
modes of harvesting — gathering the leaves singly, and cutting down the 
whole plant. Gathering single leaves admits of removing them from the 
plant as they ripen ; the bottom leaves are removed first and the top leaves 
left some time longer until they have attained full maturity. The cultiva¬ 
tor is thereby enabled to gather his crop when it possesses the greatest 
value. This plan necessitates, however, a great amount of labour, and in a 
hot climate the single leaves are apt to dry so rapidly as not to attain a 
proper colour, unless stacked early in heaps. Stacking in heaps, however, 
involves great risk of the leaves heating too much ana developing a bad 
flavour, whereby the tobacco loses more or less in value. For Indian cir¬ 
cumstances generally. I believe that cutting the whole plants is better 
adapted than gathering the leaves singly. For cutting down the plants, a 
long knife or chopper should be used. The man taking the plant with his 
left hand about 9 inches from the ground, and with the knife in his right 
hand, cuts through the stem of the plant just above the ground. If the 
plants are sufficiently wilted, he may lay the plant on the ground and 
proceed to cut down others ; if, however, the plants are so brittle as to cause 
the leaves to be*injured by laying them down, he should give the plants to 
another person to carry them at once under shade. ” After describing in 
some detail the construction of a framework on which the plants are to be 
hung in the shade until they are sufficiently wilted, Mr. Schiffmayer 
proceeds to give directions regarding the drying shed 

“When cultivating tobacco on a small scale, any shed not in use will : 
answer, provided that it contains a sufficient number of doors and .vindovvs 
to admit of regulating the circulation of air. A roof made of straw seems 
to answer very well. The shed should be high enough to admit of hang¬ 
ing three rows of t< bacco in it, one above the other.. i he bottom ta€ 
the first row should be about 3 to 5 feet from the ground according to the 
s'ze of the piants, which should not touch the ground: the second tier j 
should be 3 to feet higher than the first, and the third 3 to 5 feet 
higher than the second, the whole being from 10 to 17 feet high from ♦ ho 
•bottom of the shed to the higher tier.” ‘‘When cultivating tobacco on a 
large scale the same arrangements should be made, but the building 
may be made higher and be provided with a cellar in which to place the 
tobacco for the purpose of stripping, &c. The tobacco-shed being readv, 
the plants immediately after they have reached the shed are transferred , 
from the waggon or cart, on the bamboos, to the lowest tier. No rule 
can be given as to the distance the bamboos should be placed from » 
each other j die distance to be given varies according to the species of 
the plant, the degree of'ripeness, and especially the -tate of the weather. 

1 he purpose of hanging the plant here on the lower tier is to cause the 
leaves to dry gradually to assume a good yellow colour, to cause a slight ! 
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fermentation in them, but to allow such circulation of the air between the 
plants as will facilitate the gradual escape of the moisture from the plants 
and to prevent the injurious development of ammonia and other combina¬ 
tions that pive rise to the bad flavour in the tobacco. How to attain this 
must be left to the judgment of the cultivator ; he, by frequent examination 
of the plants, and by careful observation of the changes going on in the 
leaves, will soon find out the right way to accomplish it.” “ The leaves 
must be examined carefully every day ; there may be some plants which 
dry quickly, others more slowly ; one plant may progress very well, where¬ 
as another hanging close by decomposes too rapidly, and again another 
too slowly.” “ The plants should remain on the lower tier until the leaves 
have turned yellow, which will take place within six to ten days according 
to circumstances ; after this they should be hung on the upper tiers. There 
they should be hung more apart, each plant hanging free.” “The light 
yellow colour of the leaves should change into a dark yellow golden colour 
or light brown. After hanging on the upper tier for about a week, the 
veins of the leaves will be nearly dry leaving only the midribs pliant. 
The drying of the leaf and the changing of its colour proceed gradu¬ 
ally, commencing from the margin and proceeding to the midrib. At 
this time the plants may be hung closer together, the evaporation from 
the leaves being little.” “ All the windows may be kept open from this 
time ; the tobacco may also be brought into an open shed or even hung 
outside exposed to the sun. In about a week more the midribs will be 
entirely dried up, and the tobacco fit for stripping. 

“ Stripping may be performed at any time, provided the leaves after 
being once properly dried have again become pliable. For stripping, 
such a number of plants as will furnish work for several days should be 
taken down on a morning when the plants have absorbed some moisture 
and have become elastic; they should be put in a heap and properly covered 
to check evaporation. If, however, the night-air should be so very dry 
that the leaves cannot absorb sufficient moisture to become pliable, then a 
moist atmosphere can be created either by steam, or by pouring water on 
the floor, or by keeping chatties with water in the shed* If this cannot be 
done, the tobacco must remain hanging until there is damp weather. 
Unde r no condition should the tobacco be stripped when not pliant, that is, 
if the leaves are so brittle that they would break when bent or rolled. 

“'Sorting. — Tobacco intended for smoking should be carefully sorted 
when stripped. There should be four sorts, vie., 1st , large equally good 
coloured untorn leaves; 2nd , leaves of good size and colour but torn ; 3rd, 
leaves of inferior colour and bottom leaves, and 4th the refuse containing 
shrivelled-up leave?, &c., to which may be added the suckers. Leaves 
under No. 1 when thin, elastic, and of good species, are mostly valued as 
wrappers (outside covers) for cigars. No. 2 may also be used as wrappers, 
but are less valued than No. 1 ; they are adapted for fillars and cut to¬ 
bacco.” “The leaves should then be made into hands, that is, 10 to 20 
leaves should be tied together by twisting a leaf round the end of the stalks ; 
each sort should be attended by a special man to avoid mixing. ” “ When 
making the hands of the two first sorts, the man should take each leaf 
separately, smoothen the same on a flat board, leave it there and take 
another leaf, treating it in the same way and continue thus until a sufficient 
number is ready to make a hand. When the hand is ready, it should be 
laid a^ide, and a weight placed upon it to keep the leaves smooth. 

Hulking. —Bulking means placing the tobacco leaves in heaps tor the 
purpose of heating it. in order to attain colour and flavour; this is carried 
out in various ways, nearly all of which involving great labour and risk. In 
most instances tobacco loses more or less in value during the process called 
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curing. It must here be mentioned that the more care is taken in raising 
the crop, the less attention the tobacco requires in the shed. With a good 
species of tobacco grown on light friable soil, treated as laid down in this 
paper and the leaves dried as mentioned above, little care will be needed, 
after the leaves arc dried and stripped. By the drying process described, 
the leaves will have undergone a slow fermentation which makes it un¬ 
necessary to watch or guide a regular fermentation afterwards, hence 
bulking, and fermenting as generally understood, are not required.” “If 
the colour of the leaves is not uniform, or if it is desired to give them a 
browner colour, then the heaps must be made large and a somewhat moist 
atmosphere is required in the storing-room. This will cause fermentation 
to set in after a short time, and the heat to rise after some days so much 
that rebulking is required, which is done by putting the top leaves of the 
old heap at the bottom of the new one. Undcrsuch circumstances, the heap 
must be frequently examined during the few lirst weeks to prevent over¬ 
heating. It is advisable to rebulk the tobacco also, even when not much 
heated after the first fourteen days, and again a month later to ascertain 
the exact state in which it is. Sometimes the tobacco becomes mouldy ; 
this may occur especially with tobacco which has been manured with 
chlorides, which cause the tobacco to become more hygroscopic than when 
manured otherwise. If this occurs, the mould must be brushed off, and, if 
necessary, the tobacco dried. The tobacco may now remain heaped in 
the store-room until there is a chance for sale.’’ “It is sometimes the 
custom to subject the tobacco leaves to some sort of improvement. There 
is no doubt that by proper application of ingredients the value of tobacco 
may be much enhanced. The most costly tobacco often commands a high 
price, not so much on account of its inherent flavour as on account of that 
given to it artificially. In most instances, the best course to be adopted 
is to leave the improvement of the leaves to the manufacturer. Many 
ingredients are employed to improve smoking tobacco. They tend— 

(1) to make the tobacco more elastic and flexible; 

(2) to remove the coarse flavour; 

(3) to add a particular flavour ; 

(4) to improve the burning quality; 

(5) to improve the colour. 

To make the tobacco more flexible and pliant, the leaves are macerated in, 
or sprinkled with, a solution of sugar. In hot countries this is often neces¬ 
sary to give tobacco such an elasticity as to.bccome fit for handling, es¬ 
pecially when intended for wrappers, and may be done by an intelligent 
cultivator. To remove the coarse flavour, tobacco is often macerated in 
water or in a solution of hydrochloric acid ; the more coarse the flavour of the 
tobacco, the stronger is the solution used. Sometimes tobacco is steeped in 
a mixture of sugar solution and diluted hydiochloric acid. To extract the 
fatty matter, tobacco is macerated in alcohol or spirit of \\ i j ic*.•* In 
the maceration of tobacco for the purpose of influencing the flavour, the fol- | 
lowing ingredients are mostly in use :—Cognac, vanilla, sugar, rose.-wood, 
cassia, clove, benzoin, citron oil, rose-wood oil, thyme, lavender, raisins! 
sassafras-wood, orange, and many oth rs. The burning quality is im¬ 
proved by macerating tobacco in, or sprinkling it with, a solution of carbo¬ 
nate of potash, acetate of potash, acetate of lime, saltpetre, &c. Badh burn- 
ing cigars inserted for a moment in such solutions are much improved. Tt> 
bacco treated with acetate of lime yields a very while ash. The colour of 
tobacco is sometimes improved by fumigating the leaves with sulphur and , 
by the application of ochre ana curcuma. Although it may be said tbit 
fine tobaccos generally do not require any impregnation with foreign 1 
matter for the sake of flavour, yet the manufacturer resorts frequently to it ' 
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j to give the leaf a particular aroma. An inferior tobacco, however, which 
often would not find a market, is sometimes so much improved by artifi¬ 
cial means, as to compete successfully with the genuine fine article. A 
special preparation of tobacco for snuff is seldom attepmted by the culti¬ 
vator. With reference to the preparation of tobacco for export, the sorting 
of the leaf is of the utmost importance. Only first and second sorts 
should be exported. It would be well to remove the midribs whereby the 
cost of transport and customs duty wou ] d be greatly reduced. Finally, it 
must be mentioned that the value of a cigar depends, not only on the 
intrinsic value of the leaf, but to a great extent on the mode of manufac¬ 
turing the article. Thus, the raw material may be of good quality, but if 
the maker does not classify the leaves properly, or, if he rolls his cigars too 
hard which must vary according to the qualities of the leaves, the cigar 
will burn badly. The best burning leaves must always be used for wrap¬ 
pers. If this should be neglected, the inside of the cigar burns faster 
than the covering, the air has no access to the burning parts, and the 
empyreumatical substances are volatilised without being decomposed. 
Such cigars, therefore, make much smoke and smell badly.” 

Diseases of the Tobacco Plant.—The various diseases to which the 
tobacco plant is liable in India are, with the exception of those brought 
about by unseasonable weather, mostly preventive. No animals, except 
, insects, will touch the tobacco plant in the field. Caterpillars and grubs 
are more or less troublesome in certain localities. The only effectual re¬ 
medy is to employ coolies to collect and destroy the worms morning and 
evening. In America, where caterpillars are a more troublesome pest, 
turkeys are taken into the tobacco fields to feed on them. Guinea fowls 
have also been recommended for this purpose. In the Jhang district of 
the Panjab the tobacco plant is said to suffer greatly from the attacks of 
the mula, a whitish brown woolly caterpillar, which devours the plant at 
the base of the stem just below the surface of the ground. These cater¬ 
pillars are said to be more troublesome during rainy weather. 

Diseases of the nature of blight frequently occur during unseasonable 
weather, or when an unfavourable wind is blowing, during critical stages of 
the plant’s growth. In the PanjAb there is a disease'known under the 
names of tela and saresa (glue), which attacks tobacco and many other 
crons; it appears as an oily substance deposited by an aphis, and rain is 
saia to be tne only remedy. Mr. Nicholson enumerates various diseases 
which are more or less prevalent in the Coimbatore district— Sambal ap¬ 
pears when the weather is cloudy and misty, especially at the time of 
topping or if the east wind then prevails; the leaves become ash-coloured 
ancl brittle, and quite unfit for use. Poriyan is also due to the cast wind, 
especially if the ground is water-logged; it shows itself in minute black 
spots over the whole leaf and stem. Afurugan or murulie is very destruc¬ 
tive, and is also due to the east wind; the symptoms are a sickly look, 
roughness of the leaves, and brownish yellow spots. Pachchei puluvu is 
an insect pest {Man. Coimbatore District), 

In North-West India Sdnani tobacco, i.e., that which is cut in Feb¬ 
ruary, occasionally suffers from frost in districts west of Benares; the 
asadrhi , or later crop, is often injured by hail, especially in districts close 
under the hills. The leaves sometimes suffer from the attacks of a kind 
of grey mildew, known as kupti in the Aznmgarh district. 

Grierson mentions a distant? called Kochoha» which attacks the to¬ 
bacco plant in Beh&r; also a worm called chhit i, or kandtha which at- 
I tacks tobacco and other crops Another worm called kenudn is stated 
by him to be destructive by burrowing into the ribs of the leaves. 

The most serious injury from which the tobacco plant occasionally suf- 
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fers is caused by the parasitic growth of a flesh)' leafless plant, known in 
Southern India under the name of bodu , and scientifically as Orobanche 
nicotiana. It is a kind of broom-rape, and belongs to a family of para¬ 
sites. Being annuals, they are propagated by seed which, accumulating 
in the soil, and coming into contact with the particular kind of plant it 
requires to feed upon, attaches itself to it by its roots, and thus weakens 
the growth of its host, often destroying it altogether. In 1SS3 the tobacco 
crops on the Godaveri lankas were very seriously injured by the bodu 
parasite, and measures were taken by the Madras Government to ascer¬ 
tain the cause of these ravages with a view to discovering the best remedy 
for their prevention. The presence of the parasite to any great extent 
has been attributed by the natives to soil exhaustion, as well as to too 
much moisture in the soil, and they say it always increases on land not 
sufficiently silted. According to Mr. Caine, the spread of bodu is chiefly 
due to soils being worked when too wet, and all soils insufficiently or 
carelessly cultivated are rendered liable to the ravages of this parasite 
where tobacco is grown. The lanka soil, though rich, very soon cakes, 
and, unless kept carefully tilled, is apt to become damp and sour. A simi¬ 
lar outbreak took place at the Poosa tobacco farm, which Mr. Caine thinks 
was caused by heaping as manure on the land enormous quantities of 
tobacco stems, which slowly decomposing formed hotbeds for the develop¬ 
ment of the disease. In any locality where the bodu parasite is detected, 
arrangements should at once be made to pull up the plants, which are 
easily detached, and burn them ; and if possible the crop should be chang¬ 
ed, as the land would no doubt contain a considerable quantity of the 
dormant seeds of the bodu plant. 

Properties of the Tobacco suitable for European Trade.— Report on 
Tobacco Exhibits at the Colonial and Indian Exhibition, 1886.— 
A Conference was held in the Commercial Room of the Imperial Indian 
Court of the Colonial Indian Exhibition on the 8th July 1886. There 
were present Sir Edward Buck, Dr. Q. Watt, C.I.E., and Dr. Forbes 
Watson ; also representatives of most of the leading tobacco firms in 
London and other important commercial centres. 

The general opinion as regards the exhibits of leaf tobacco was that, 
while there w'as still room for improvement, some of the samples shown 
would find a distinct place in Europe. Mr. Chambers (of Messrs. Grant 
& Chambers) in the words of the report pointed out that “leaf tobacco 
had two distinct uses— 1st , for cutting; 2nd, for cigars. He gave it as his 
opinion that Indian tobacco was not suitable for cutting by itself, but that 
the better qualities might be taken up for certain cigars, or as substitutes 
for American tobaccos. In the cigar industry two kinds of leaf were re¬ 
quired, one for the * covers, 5 and thq other fur the ‘fillars.* The former 
must be thin, silky, nut brown, w'ith the lateral veins neither spreading at 
a right angle nor at loo acute an angle from the midrib. The veins must 
be equidistant, and not too thick. The leaf should be about 1} to 2 inches 
at the base on either side of the midrib, a tapering leaf not being suitable 
for covers, although useful for fillars. What w r as wanted for fillars was 
good quality, flavour, and burning power; and the smaller upper leaves 
w ere often found the best for this purpose. Most of the samples of leal 
exhibited were pronounced almost unsaleable from being packed loo hard, 
having a bad smell, and being often perforated, and even broken, and 
indeed in many cases almost rotten, due to imperfect curing. The pro, t 
of curing adopted in India was pronounced imperfect, but even if this had 
not been the case the leaf was in most cases completely ruined from loo 
hard packing. A few samples were, however, much admired, and one 01 
two brokers were authorised by the manufacturers to take steps to pro- 
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cure large quantities if the price was found suitable. It was strongly 
urged that the leaf-stalks should be cut oft' at the base of the blade, and 
never exported to England. It was pointed out that about 75 per cent, 
of the tobacco cut for the pipe is sold, in the shape of ‘‘shag,” at 3d, an 
oz. retail. The manufacturer sells this at 3 s. to 3s. 2 d. a pound, so that 
taking the average cost of tobacco at 6 d and the duty at 35. 6 d ., the 
article is being sold at considerably below cost price. This is due to the 
fact that the raw tobacco comes into the manufacturer’s hands in a dry 
state, and the profit is made on the increased weight due to moisture ab¬ 
sorbed. A tobacco must, to use the technical expression, r drink well/ 
to be profitable, but if the importer has to pay duty upon a heavy section 
of the parent stem dangling at the end of a long and heavy leaf-stalk, it is 
impossible that he can make a profit. Indian native leaf is also very in¬ 
juriously coated with sand and dirt, which, apart from the trouble of clean¬ 
sing which this necessitates, greatly increases the duty by raising the 
weight. England is, one might almost say, well enough supplied with 
tobacco without the aid of India, and with numerous disadvantages it is 
scarcely likely that India can take an important place in the supply of 
tobacco unless radical improvements are effected. Tobacco on importa¬ 
tion should contain not more than 10 per cent, of water, for although the 
duty is raised when there is less than 10 per cent, of water, it is not lower¬ 
ed when there is more. This is a most important consideration, and one 
that cannot be too forcibly urged, for, as has been stated, the profit in the 
tobacco trade is due to water, but it is fatal if the importer has to pay 
duty on the latter.” “ Several of the gentlemen present showed British- 
made cigars, which in the wholesale trade were as cheap as the Indian 
cigars. It was pointed out that India, if it came into the British market, 
would have to compete against home-made cigars. It was stated that 
there were only one or two tobacco-producing countries that could manu¬ 
facture good cigars, and these fetched an exceptionally high price, but in 
point of quality India could never compete with them. It was with the 
average quality of Citish cigars that India came into competition, and 
it had to be recollected that the immense difference between the duty- 
on leaf and that imposed on cigars rendered it possible for the home 
manufacturer to undersell the Indian, in spite of cheap labour and all 
other considerations. It was, on the other hand, urged by some of the 
gentlemen present that through the large number of Anglo-Indians now 
resident in England a demand had been created for Indian cigars; that 
just as Indian tea had a distinct flavour of its own, there was something 
about the Indian-made cigars which commended itself to persons who 
had smoked a good ‘Trichy/ or 4 Burma/ These cigars smoked well, 
the ash remained firm, and they had the reputation of not affecting the 
head half so much as many of the ' smokes * sold in the London market.” 
“ A selection of the cigars shown were cut up and examined, and a number 
smoked during the Conference. It was pointed out that, in addition to 
being to- green and damp (which thereby increases the duty unnecessari¬ 
ly)* the cigars were f oo hard filled. Havanna and Manilla cigars were cut 
up and shown alongside of the Indian, and it was found that, instead of 
being packed in a bunch-like manner, the filling of the Indian cigars went 
throughput the entire length. This allowed of their being hard packed, a 
defect which made them too heavy, and difficult to smoke. At the same 
tunc, of course, the method of packing was admitted to have something to 
do with the firm ash produced, which in this respect was superior to that 
1 of n ost of the cigars old in London. It was, however, urged that every 
consideration should be subordinated to the effect on duty, since it is the 
I heavy import duty that kills the Indian cigar trade, and therefore light 


N. 115 











Products of India. 


& 


Tobacco. 


{J. F. Duthie.) 


NICOTIANA 


Tabacum. 




weight was of primary importance. Tne improvement, however which 
within recent vears, has been effected in the Indian cigars, was admitted 
by nearK eve y ry one present. The approach to the size, form, and colour 
of the Manilla was a vast improvement on the immensely large cigars ot 
former years, which, from their size and dense filling, required a straw before 
it was at all possible to smoke them. It was recommended that a selec¬ 
tion of the Indian cigars and tobacco should be submitted to a chemical 
examination, for it did not follow that a light-coloured cigar was, as popu¬ 
larly supposed, a mild smoke. What was required in good tobacco was a 
minimum of nicotine.” 


PROPERTIES. 


Actual Cultivation in India. 


I. TOBACCO OPERATIONS IN THE MADRAS PRESI¬ 
DENCY _The history of the development of the tobacco industry in 

this Presidency, which is certainly foremost in regard to the quality of 
the tobacco it produces, is an interesting record of cultural experiments, 
undertaken on sound scientific principles, and Allowed up by an exhaus¬ 
tive series of chemical analyses. The facts brought to light by Mr. 
Robertson, Superintendent of the Madras Government harm, and others 
concerned with cultivation and preparation, together with other facts, 
clearly indicated in the numerous analyses made by Mr. Broughton, 
the Government Ouinologist, added immensely to our knowledge re¬ 
garding the capabilities, not only of this Presidency, )ut indirectly of 
many mher parts of India, for the production of good tobacco 

T/he cultivation of tobacco has rapidly extended in Madras within 
the last few vears. In 1888-89 the estimated area was 87,800> acres, 
which shows ^ increase of over 9,000 acres, since 1882-83. The districts 
comprising the largest areas were Kistna (21,959 acres), Coimbatore 

(16,054. acres), and Goddveri (ii,g 57 a , cre ?i‘ 1 , c » , • . 

The following extract, taken from the Madras Manual of Administra¬ 
tion, Vol. L, 292 (1885b contains a brief description of the various modes 
adopted in the cultivation and preparation of tobacco:-” Tobacco is 
grown more or less throughout tfie Presidency, with the exception of 
Malabar and the Hill Ranges, but the chief localities of production arc 
the alluvial lands of the Goddveri district, where is grown the well known 
' Lunka * tobacco (so named from the lunkas or river islands on whic 
it is cultivated), and parts of the Coimbatore and Madura districts from 
which the Trichinoploy cheroot manufacturers draw then supplies of 
^aw material The plant is grown on almost every description of soil, 
from black loam to sand, and from irrigated land to I ugh arid sites. 
Alluvial lands are preferred, then high ground, and such places as de¬ 
serted village sites, and backyards of houses, the latter on account of 
the salts impregnating the soil, and also probably for convenience opposi¬ 
tion as regards manuring and watching ~nd cunng the produce. Of the 
more esteemed tobaccos used for European consumption, the best of the 
Goddveri produce is grown on these alluvial lands which receive rich 
deposits of silt in the river floods and are out of tire influence of the sea- 
freshes: while the Dindigul tobacco is produced on a carefully cultivated 
red loam to which an alluvial character has boon artificially imparted. 
Some of the highest priced tobacco is grown on rich dry land undei 'in- 
eation, but this, while suited for chewing, is too coarse in texture of leal 1 
Ind too pungent in flavour for smoking. In some parts irrigation is prac¬ 
tised and in others it is dispensed with, only a small quantity of water is 
supplied to the plant, and as a rule not by gravitation, but by mechanical 
appliances, and preferably from wells of brackish v ater containing pouts- 
sic salts. Excessive damp is prejudicial, and the seed beds and soil gene- 
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rally are superficially drained or stand high. The crop while young is 
gently watered by hand, and heavy rains detract from the quality of the 
tobacco, the tobacco grown on ordinary irrigable lands being generally 
inferior. The manures used are the droppings of sheep and goats penned 
on the land previously to cultivation, cattle-dung and urine, ashes and 
sweepings. In Nellore salt-earth is used. The manures are very plenti¬ 
fully applied to all soils except alluvial lands. The seed is invariably 
sown in seed-beds. The seasons of cultivation vary according to local 
climatic considerations. As a rule, sowing commences after the local 
rains from July to October, though tobacco is sometimes grown as a 
second crop commencing in January. The site of cultivation is thoroughly 
ploughed and manured, the seed germinates in some eight days after 
sowing, and the seedlings are transplanted in the course of some six 
weeks on attaining a height of five or six inches, into holes a foot to 
a yard apart, sometimes in ridges, sometimes on the flat surface of 
the field. In some localities the seed-beds and young plants are protect¬ 
ed from the extreme heat of the sun by means of mats, &c., and all 
leaves except ten or twelve are nipped off to strengthen those left ; the 
flowers are also promptly nipped off with the exception of those purposely 
left for seed. The leaves begin to ripen in the course of some two months 
from transplantation, and as soon as one or two turn colour, the vvhole 
crop is collected. This is effected generally by cutting the stem with a 
knife, though in Ganjam and the alluvial lands of Vizagapatam, the leaves 
are nipped off separately, and in part of Tanjore some leaves are first 
plucked in January and the stem and remaining leaves cut down in May 
or June. As a rule, no second crop is gathered, and where the after¬ 
sprouts are collected at all, they are of very inferior quality, l'he process 
of gradually drying and fermenting is effected by modes slightly differing 
in detail. In Nellore, for instance, the cut leaves arc hung in the sun for 
two days, put in heaps, turned every two days, and ranged in layers for 
twenty days, during which time they are frequently turned. They arc 
then lied in bundles, dipped in water, sweetened with date jaggery, and 
are then ready for sale. In other parts, as in the Salem district, the 
plants are left a day or two in the field, then exposed to the sun and dew 
alternately for a week, then wrapped in straw and buried in the ground 
for a week, after which the leaves are stripped from the stems, made into 
bundles, placed in straw, and put under heavy weights, with their ends 
exposed for six weeks, the piles in which they are laid being opened and 
turned every other day. In other localities the leaves, after drying in the 
fields for a day or two, are hung over poles or ropes, preferably in the 
shade, in regular drying sheds or in the cultivators’ houses, and subse¬ 
quently stacked in heaps, which are opened out and pressed together 
again at stated intervals until the requisite curing is effected. Occasion¬ 
ally the leaves are sprinkled with jaggery water or an infusion of the 
Cassia auriculuta while drying, and in Coimbatore the festoons of leaves 
after being strung are hung up on the milk-hedge Euphorbia Tirucalli) to 
acquire thence a flavour. State interference has been suggested in the 
case of this industry, but the Government have decided otherwise. Such 
irt- rference has not been found necessary with indigo or coffee, and it 
was relinquished in the case of tea when that industry had made much 
less progress than tobacco has at the present time. The tobacco grown in 
this Presidency is at present inferio;, but it seems c lear that this is yti 
duo to the fact that ti ert* is a great demand for the coarse article, and that 
it is found to pay better to grow a large quantity of inferior leaf than to 
grow a smaller quantity of superior ! ?af. European capital would, how¬ 
ever, doubtless improve the curing process.” 
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Kistna and Godaveri Deltas:— Mr. C. Benson, in an interesting CULTIVATION 
note on the tobacco cultivation of these tracts, which produce the famous ! in iIadras 
v Lanka tobacco, writes : — “ The land on which tobacco is grown in the Goda- 
veri consists, as is well known, for the most part of alluvial islands lying . 
within the banks of the Goddveri river and generally liable to be flooded an- j 
nually, although some portions are so high that they are seldom overflowed, j 
The soil of the • Lankas / as the islands are usually called, is of course very | 
variable ; some parts lying low are covered with deep layers of coarse sand., ■ 
and in other parts, both high and low, the soil varies from a light friable 
to a stiff loam. The best soil is a fine friable loam composed of the finer 
parts of the silt brought down by the river. As might be expected, the 
lankas are continually being altered in contour and size as well as being 
overlaid with deposits or washed down to lower levels. The soil, therefore, 
of lankas high up the river may be spread over those lower down during ! 
any season. Tobacco seems to be grown on any part of the lankas almost j 
indifferently, it is grown even on coarse sand, provided it is not too ; 
deep, and that there is a layer of good soil not more than a foot or so ' 
below the surface. What is liked best is a new deposit of fine alluvium, 1 
nine inches to a foot deep, lying on a sand bank. Amongst such a diver- I 
sity of soils and in such a ‘changeable land there are fields which have I 
grown tobacco uninterruptedly for many years, and others again which I 
have only recently assumed their present form.” “The greater part of | 
the tobacco-growing area is annually fertilised by the deposit of silt which ( 
the river leaves.” “The tobacco seed is sown about September or Octo- , 
ber in seed-beds which are very carefully prepared and cleaned, and j 
generally situated near the villages where the rayats reside. These seed- , 
beds are heavily manured, by folding cattle and sheen on the land and j 
also with village sweepings,'and the land is frequently stirred with the 1 
native plough until a good depth of loose mould is formed.” " The pre- , 
partition of tobacco fields begins after the last freshes have passed down . 
the river.” “ After the weeds have been ploughed up, small holes are made 1 
in the soil, the depth varying with its nature, for, in cases where the good 
soil is overlaid with sand, an effort is made to reach the former, and also i 
in some cases a little good soil is brought and poured into the hole around 
the plant when the sand is very deep. The plants are put in from two to I 
three feet apart and are watered by hand lrom pots daily for a month or 
more. About three weeks after planting the land will usually be weeded, ; 
one weeding only being general ” “ The tobacco crop, a very important 

one in the Coddveri district, is, according to the agricultural statistics, still 
more so in the Kistna. In the last named district it is grown not only in the , 
lankas of the river but around most of the villages. The system of growth i 
in the Kistna is practically the same as in the Godavcri, except that the j 
land not being naturally fertilised by river silt needs heavy manuring, and 
in fact, the land devoted to tobacco and chillies receives nearly all the | 
rayat’s manure. The tobacco land, however, is made to furnish manure to j 
other fields in some places, for the soil is dug out and carried olf to them 
as manure; this soil is doubtless very rich, not only from direct manuring. ; 
but also from being situated close to the village site, bolding with cattle 
is the favourite means of manuring combined with the use of village ashes | 
and sweepings, the latter being especially used for the seed-beds.” “When 
the tips of the leaves begin to dry, the leaves are cut in some places sepaiately 
from the stem, and in others with a portion of it adherent. They arc then I 
generally laid out on straw in the shade for a couple of days and then J 
strung up on strings close together for i fortnight or three weeks in a 
sheet; after this they are placed in heaps and turned dail\ (ur about three 
weeks, then moistened, piled in larger heaps and turned once in two or 1 
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three days for another three weeks, by which time they are ready for sale. 
The Lanka tobacco is said to be finer than that grown on the village sites, 
and therefore not so much appreciated by therayats who prefer a coarse 
strong article.” 

In the Godaveri district, the Lanka tobacco, which is used for making 
cheroots intended for European consumption, is washed in cocoanut water 
in order to diminish the strength and pungent flavour of the tobacco. It 
is also considered to have a better flavour after it has been kept for a 
year. 

Mr. H. Caine, the tobacco expert, was engaged by the Madras Gov¬ 
ernment during the summer of i 883 to make a tour of inspection of the 
Goddveri lankas. He commenced work with the Malluka lankas , eight 
miles from Rajamundry, where he found the soil mostly silt and but 
little sand, and the tobacco much cleaner in texture, than on the other 
lankas. He purchased fifty green plants of the first growth, and managed 
to cure the leaf well enough to perceive that great improvement could be 
obtained by introducing the same method of shed curing as pursued by 
the Government experiment in the Madura and Dindigul districts. In 
his opinion the mistake in the method of curing adopted here lies in keep¬ 
ing the tobacco, while in its green stage, too much exposed to sun and 
light, hence too rapid evaporation of the sap resulting in the colours being 
mottled green, yellow, and light red. The rayats were much taken with 
the appearance of the tobacco he had cured, and wished to know how it 
was done. Judging from what he had seen of the crop, Mr. Caine felt 
persuaded that the only method likely to create a demand for this tobacco 
in the European market would be in the manufacture of mahogany- 
coloured “cavendish ” wrappers,and also yellow tobacco (bright smokers), 
as these two sorts would find a sale in England. In “cavendish ” wrap¬ 
pers a long and large leaf would be requisite, and for pipe tobacco (“ bright 
smokers ”) a medium sized leaf is most suitable. To obtain 44 cavendish ” 
wrappers of the paper colour, however, a moist temperature is preferable 
and in the town of Coconada itself on the canal bank the leaf would* 
cure a much darker and more valuable colour than if the tobacco were 
cured on the tonkas . The pipe tobacco would cure better in a dry quick 
heat, obtainable on the lankas. Mr. Caine thinks that a single year’s 
trial would suffice to convince the brokers in England that good pipe 
tobacco can be grown in India in a cheaper way, and of a quality good 
enough to compete with Virginian tobacco on its own merits. The 44 bright 
smokers ” tobacco, lie believes, would be valued at not less than 8 d. rcr 
pound in England! First grade 44 bright” would fetch 8 d. to is. per pound 
and good 44 cavendish ” wrappers from 8 d. upwards. The quality of the 
present lanka cigars, he says, is execrable, being strong, rank, hot and 
saltish to the taste, besides gritty and full of sand (Madras Times). 

Coimbatore. —Tobacco is largely grown in all parts of this district as 
a cold weather crop on land dependent on irrigation from wells. The 
climate and soil appear to be all that are needed for the production of 
good leaf, but these advantages are almost entirely lost owing to the 
treatment the leaf receives after being cut. For, as Mr. Robertson says 
tn his report on this district, 44 Nearly all the tobacco i aised in this dis¬ 
trict ts cured under the verandahs of the rayats* dwVliings,or inside their 
dwellings. Sheds are never erected purposely in which to cure tobacco. 
Inc n t -> t stages of the curing are performed chiefly out of doors, the 
leaves being suspended in various ways while drying. 1 saw in some 
placer, rows, of castor oil plants supporting lines over which tobacco leaves 
were suspended.” r 
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The following table gives the results of analyses made by Mr. Brough¬ 
ton on certain samples of tobacco grown in this district :— 
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Place of growth. 

Per cent, 
of ash. 

Per cent, of 
carbonate of 
potash in 
ash. 

Per cent, of 
nicotine. 

Coimbatore . . . • • 

Ditto . 

Ditto ..... 

Poll&chi 

Muk^siputhur ..... 

Kuricbi ...... 

Pundurei Sdmiir .... 

Aval Pundurei ..... 

MitnikampAlaiyam .... 

Midhall i ....*• 

Satyamangalam (A) . 

Ditto (B) . 0 • 

Ditto (C) .... 

22*85 

22*60 

19*92 

24*98 

2573 

26*39 

23*34 

23*49 

26*65 

23*45 

17*09 

21*34 

25*14 

2*94 

5*64 

7 * 92 

4*39 

7*67 

7*93 

2*65 

19*97 

2 61 

5 33 
14*74 

8*S7 

9**4 

3*32 

4*94 

4*90 

i *95 

2*24 

1*17 

1*29 

1*46 

2*95 

232 

2*88 

3*74 

3*02 


The most striking feature to be noticed in the above analyses is the 
varying proportion-of carbonate of potash ; another important fact is the 
small amount of nicotine in most of the samples. The best tobaccos are 
those from Erode, Coimbatore, and Satyamangalam, that of the southern 
taluks is coarser and stronger, the red soils are also preferred to the b.ack. 
The three specimens from Satyamangalam were pronounced by Mr. 
Broughton to be of good quality, and the best received from Coimbatore. , 
and he considered that that taluq would suit foreign tobaccos. In 1872 he 
stated that the foreign Havanna and Manilla tobaccos grown in rernn- 
durei (Erode) taluk “ were decidedly of good quality and the best yet 
received. As usual, carbonate of potash was high (6 to 10 per cent.) and 
nicotine low (2^ per cent!. Mr. Broughton was of opinion that these 
specimens showed that foreign tobaccos could be produced in South India 
of their foreign quality, and that good curing woujd have given the 
Manilla tobacco the high qualities of foreign Manilla Xobacco. 1 he soi 
was apparently red loam; the manuring ordinary. 

The following account of the cultivation and curing of tobacco in 
Coimbatore is taken from Mr. Nicholson’s Manual : 

“ The nurseries are prepared as follows:— . . 

“The soil is liberally manured by folding sheep on it ; it is then I 
ploughed, formed into beds, and ashes and decayed vegetable matter are 
spid' 1 ovci it: it *: then watered and allowed to souid. After a few days 
the ground s weeded, sown with seed which has been steeped and moist¬ 
ened for (our or five days, and for the first week water is given d.uly, 
every other day for the second week, and after that twice a week till the 
seedlings arc ready tor transplanting. At six weeks or two months’ old 
(November-December) they arc transplanted into well prepared . * :l. foi med 
into beds by ridges, into the sides c f which the seedlings are dibbled, and 
thereafter watered twice a week. They are hoed three or tour times in the . 
first three months after sowing; they are topped at the end oi the third, 
suckered four limes during the fourth and 11 th, and cut down in the sixth j 
month. It is usual to leave them on the field the first night after cutting ; 
they are then heaped for two days, and on the third are hung up to dry for 
twelve or fifteen days. After that the> ar$ heaped to sweat for some days, 
the heaps being shifted occasionally, and weights placed upon them. I 
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Subsequently they are bundled, each bundle being a convenient handful 
again heaped, and the bundles constantly shifted thereafter till sold. 

" Much of the tobacco is exported to the West Coast, as in the days 
of the monopoly. Malabar and Travancore, where it is almost a necessity 
are mainly supplied with this tobacco. Some is sent to Trichinopoly for 
the manufacture of cheroots. * 

“The area cultivated in I2qi was 19,810 acres, and the outturn may be 
put at 15,000,000a of dry leaf. It is sold in the weekly markets in vast 
quantities at one to two annas per pound ; a factory, say at Erode, Ohara- 
puram, Udamalpet, or Coimbatore, might do a good business.” 

Dr. Buchanan, who visited Coimbatore in 1801 gives a minute account 
of the cultivation of tobacco in that district. After describing in detail 
the preparation of the nurseries and the treatment of the seedlings after 
transplanting, he goes on to say that “the plants are cut down close by the 
ground, and left on the field until next morning, when they are tied by the 
root-end to a rope, and hung up ail round the hedges. If it be clear wea¬ 
ther, the leaves dry in ten days; but when the sun is obscured by clouds 
fifteen are required. When dry, the tobacco is placed in a heap under a 
roof, is covered with bushes, and pressed with stones for five days. The 
leaves are then removed from the stems, and tied up in bunches, which are 
again heaped up. and pressed for four days. After this they are made up 
into bundles, each containing some small and some large leaves.” ‘'These 
are heaped up again, and pressed for twice five days; having at the end of 
the fifth day been opened out, and new-heaped. The tobacco is then ready 
for sale. A good crop, from a Vullam-land, is 1,000 bundles, or 566*15 
from an acre. Luring the busiest part of this cultivation, eight oxen and 
ten men arc required daily for one Vullam-land.” 

Madura. “ Tobacco of a very superior description is grown in large 
quantities in some parts of the district, particularly at Vedasandur, and 
m the sub-division generally. Most classes of natives in Madura chew 
snuff, and smoke in moderation, and large quantities of leaf are exported 
to trichinopoly, Madras, and other places. Tobacco is usually sown in the 
month ol Ocioberor November, transplanted in December or lanuarv and 
gathered in February or March. It requires watering once in fourdkvs” 

( Nelson , Man. Madura , Part If ., jo6 ). Mr. H. W. Bliss, in a letter dated 
June 1874, remarks that the natives of this district have little to learn in 
the way of cultivating the plant, and that a native tobacco garden pre- nts 
as good a specimen of careful culture as can be seen any where ; the only 
improvement which might be suggested would be as to the quality of the 
manure which is deficient in potash. 

Nkllork. — "T obacco is invariably cultivated in the rich soils adjoin¬ 
ing the villages, or in land permanently improved by a long course of high 
farming. The land is always extensively manured and well ploughed up. 
The seed is first sown in some favourable spot, situated high and carefully 
prepared ; and when the young plants are of sufficient sise to plant out, 
the land is again ploughed up ana divided at once into beds, formed with 
the danti, or large wooden hand-rake. The beds are laid out with great 
regularity and then watered, and whilst the soil is still wet, the young 
tobacco plants are transplanted at equal ar.d regular distances. About 
the second, and again on the fifth day, the plants are watered, and by 
that time are taking root. Irrigation is continued at intervals of a few 
day? ; and when the plants are about s : x inches high, the soil is dug up two 
or three times during the course f the following fifteen days, ana the 
plants are banked up in rows and watered, between the rows thus formed, 
every second or third dav. Should the soil not partake of saltpetre earth, 
a ^ ttlc s applied L•; the plants, or mix'-ct in the water let on to the land. As 
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the plant blossoms, the flower is removed, and also all young shoots until CULTIVATION 
the leaves have matured, when the whole plant is cut down and cured, j n — adl>as * 
Besides, in the garden land, tobacco in small patches is planted in each 
rayat's holding throughout the northern taluqs of the district. The young I 
plants are watered with a chatty two or three times when first put out, and 
afterwards are left to mature with the rain. These patches always occur 
in the midst of dry cultivation, the young plants being put out durng , 

November ” ( Boswell , Man. Nellore, 402). 

Nilgiri Hills. —Tobacco, according to Mr. Robertson, used to be 
much more extensively grown on these hills than at present. The culti¬ 
vators now find that the potato meets with a readier market and they 
cannot afford sufficient manure for both crops. “From my own know- 
ledge, ” Mr. Robertson remarks, “ of what constitutes a good district for 
tobacco, I believe that there are, on the Nilgiris, many localities admirably 
suited, not only for producing a really good tobacco, but, what is of far 
greater importance, for providing the climatical conditions required for 
curing and preparing the leaf for the market.” 

t Mr. Broughton analysed two samples of Nilgiri tobacco with the fol¬ 
lowing results :— 


No. 

Tobacco specimen from. 

Per cent, 
of ash. 

Per cent, of 
carbonate of 
potash in ash. 

Per cent, 
cf nicotine. 

35 

Nilgiris, Todanad . 

20*596 

29*26 

1 ’43 

36 

,, Koondahs .... 

17*786 

6*37 

2*95 


He alludes to those analyses as being important examples to show the 
possibility of modifying the constituents of a tobacco ash by special cul¬ 
ture. “ It is well-known, ” he says, “ that the soil of the Nilgiris is cxceed- 
ingly poor in salts of lime to a very exceptional degiee, while from the 
decomposing felspar it is comparatively rich in potassic salts. The ana¬ 
lyses show' that the tobacco grown on these hills yields an ash in which 
the ordinarily occurring calcic carbonate is nearly entirely replaced b\ 
potassic carbonate, so that in one specimen the latter substance occurs in ' 
the ash to the large amount of 29*26 per cent. Though the cultivation 
on these hills is of the roughest possible kind, and produces consequently 
a most inferior product, 1 cannoi but consider the result now mentioned 
as most important and suggestive.” In a letter to Mr. Robertson, Super¬ 
intendent of the Madras Government Farm, Mr. Broughton states that 
he has seen on these hills many tracr- of land on which tobacco might be ' 
expected to thrive ; that the soils are rich in potash,and the climate favour¬ 
able for curing operations. 

In (.'hingleput the tobacco plants after being cut are stacked on a layer 
of palm leaves and straw, over them :s placed another layer of leaves 
and straw, and the whole is weighted with stones. After five or six days 
the plants arc taken out and hung up by their stalks for a few days, till 
the stalks are dry, when they are taken down :ird placed in a close room 
and covered as before with palm leaves and straw pressed down with 
stones. Should the plants have become too dry and brittle, a few stalks 
are cut out and boiled with a sufficient quantity of water to which palm 
sugar or jaggery is added, and this decoction is sprinkled on the tobacco 
before stacking it the second time. The stack is turned once in three or 
four days, ana when this has been done several times, the leaves are 
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stripped off the stalks, and tied into bundles. These are again stacked as be¬ 
fore and weighted. The bundles are re-arranged every three or four days 
for two or three weeks, when the tobacco is considered cured and fit for 
use {Dr. Shortt). 

Tobacco, though not cultivated in Malabar, owing to the unsuitable 
climate, is largely used by the people of that district, and is believed by 
them to be highly beneficial as a febrifuge and a preventive of chills. Pre¬ 
vious to the year 1807 there were no restrictions on the trade, which was 
chiefly with Coimbatore; but in that year tobacco in Malabar was made a 
Government monopoly, and a few years afterwards the monopoly was 
extended to Coimbatore, the whole crop being taken up by the Collector at 
certain rates. The balance, after despatching the required quantity to 
Malabar, was sold by Government agents to retailers for local consump¬ 
tion. This arrangement resulted in so many abuses that the Board of 
Revenue resolved in 1852 to abolish the monopoly (Madras Times). 

In January 1886, the Government of India engaged the services of 
Mr. Caine, for a period of two years, to undertake the cultivation and 
curing of tobacco in the Andaman Islands; the result, however, proved a 
complete failure. 

Commercial Value of Madras Tobacco. —The most recent pub¬ 
lished information the writer has seen regarding the commercial value of 
Madras tobacco is contained in a“ Memorandum,” dated India Office, 21st 
April 1890. Samples of three kinds known locally as “ Bright smokers,” 
“ Oosikappal,” and “ Warralkappal,” were despatched by the Madras 
Government to the India Office in order to obtain the opinions of English 
experts. The tobacco was cured by Mr. Caine. The sample of “ Bright 
smokers” was found on opening to have heated badly, the other two 
kinds arrived in good condition. Equal portions were sent to fourteen 
of the leading brokers and manufacturers in the United Kingdom for their 
opinions. 

After tabulating the detailed remarks given by each, the writer of the 
Memorandum draws up the following summary and conclusions :— 

** Bright smokers/ — Not well cured; heated and mildewed. Leaf of 
fair colour and size, hut does not approach that of ‘Bright Virginian * 
tobacco. Stalk very large, and veins coarse. Burns and smokes fairly 
well, flavour not good. Moisture, 12 per cent. The valuations range 
from id. to 5 d. per pound. 

“ ' Osikappal. 9 — -Fairly cured, and in dry condition. Leaf thin anc! 
narrow, and blistered. Colour fair, but very unequal. Stalk very large, 
being 23*8 of entire leaf. Burns and smokes well, good flavour, poor 
aroma. Moisture 12 6 per cent. Absorbed 21 per cent, of water. Valu¬ 
ations in present condition from -Jrf. to %d. per pound. If in ‘strips 5 with 
(midrib excised), 4 d. to 6 d , or if ‘butted* (stalk docked), $d. to 5 d. per 
pound. 

“ * Warralkappal .*—The most perfect in curing and colour. Leaf of 
fair size, but rather narrow and papery. Veins coarse, and stalk large, 
being 24*2 of entire leaf. Burns well, fair flavour, blit with black ash. 
Moisture, 13 4 per cent. Absorbed 18 per cent, of water. Value in pre¬ 
sent slate id. to 4 d. per pound. If in ‘strips,* 5/. to 6 \d. per pound.*’ 

“The general opinion of the manufacturers interviewed by me was that 
the present sample > of tobacco showed a very decided improvement in 
growth ar.d curing ovei previous samples sent from India. The excessive 
amount of stalk and the large veins of these Madras tobaccos were much 
objected to j and before the v could successfully compete with American 
leaves it would be necessary to greatly reduce the present undue propor¬ 
tion of stalk to lamina. Most oi the American tobaccos are now imported 
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into this country in the form of ‘stript* leaf, t.e., with the midrib or 
stem entirely removed to within 2 inches or 3 incites of the tip of the leaf, 
and the leafy portion only packed in cases of 2 or 3 cwt., or else* 
in the form of ‘ butted ’ leaves, i.e., with 4 or 5 inches of the bottom 
chopped olt, removing the coarsest part of the stem. The leaf is then 
tied in small bundles and packed in bales or cases. Manufacturers 
cannot afford to buy a leaf with nearly 25 per cent, of stalk, and pay a 
duty of 3s. 2d. per pound upon it. The only use of the stalks is to be 
ground up for snuff, or otherwise returned into bond as oflal at a consider- 
able loss on the duty paid. I t must also be borne in mind that the'stript’ 
or ‘butted leaf saves a considerable amount in freight alone. 

“ For cutting for the pipe the Madras tobacco was declared to have too 
thin and brittle a lamina, breaking away from the knife with a large per- 
centage of dust and waste. Also the dark colour of the ash is disliked by 
the English smoker, who insists on a white ash. 

“For cigar-making, the excessive size of the midriband prominence and 
white colour of the veins is much against the Madras tobacco. The cio-ar- 
maker likes a broad-leafed tobacco, with the veins small, and as nearly 
as possible at right angles to tne midrib, especially if it is to be used for 
‘wrappers. The veins in the varieties now under report were at a very ' 
acute angle with the midrib, and one manufacturer stated that with the 1 
Oosjkappal and * Warralkappal * varieties it was only possible to make I 
80 to 100 wrappers out of one pound leaves, whereas from 400 to 450 wrap¬ 
pers can be made from the same quantity of ordinary American tobacco. 1 
Ihe suggestion made by Messrs. Wills & Co. of Bristol and by Messrs. 
Thomson St Porteous, of Edinburgh, that a few bales of each variety of 1 
these tobaccos, ‘ strip t ’ and ‘ butted,’ should he put on the London market, j 
appears to be practical and well worthy of attention. If this is done, the 
tobacco should be cased or baled as closely as possible, in the same manner 
as American to )acco is sent to the European markets. It was pointed out 
that the leaves ol the present samples did not appear to have been sorted. 

It is ot the utmost importance that the leaves should be properly classified 
or the purpose to wnich it is intended that they should be put, vie., , 
cutting tor the pipe, in the form of roll or cake tobacco, or for making 
into cigars. It is suggested that, with anv future consignment, information I 
on the.-.e points should be supplied ; in the present instance., no indication 1 
whatever was given as to special manufacture for which the tobacco had 
been grown and cured. Brokers and manufacturers are mo:t conferva- | 
tivc, and view with much suspicion any product, however familiar, pro- J 
sented for sale in a make-up unknown to the trade. Some manufac- 
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* , c perfect finish of the Eng- 

hsh manufacturers. 1 here is no doubt a fashion and taste in smoking as m 
most other things. Lor instance, Indian tea has a marked and distinct 
flavour of its own, which at onetime was much disliked, but is now looked 
upon as one of its best characteristics, whether used by itself or blended 
lisli market ^ Um ' n ° W ** ' S actuall >' diving the latter out of the Eng- I 

tut a 11 ’ rV LTIVATI0N AND MANUFACTURE IN LOWER BUR- j 

. . g°grown almost univer.'sally; and the area under cultiva¬ 

tion :s steadily increasing. In 1869-7.-, the area was stated to he io,3iS 
acres, whereas in 1888-89 h amounted to only 23,523 acros. The more 
import mt tobacco-growing districts are : Henzada, Thayclmyo* Tharra- 
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waddy, Prome, Sandoway, and the Arrakan hill tracts. The average 
yield per acre is estimated at 930!!), so that the total outturn in i 888-89 
must have been not far short of 22 million pounds. Nearly the whole of 
tnis is consumed locally, in addition to large quantities imported from 
Bengal and Madras, rhe people of Burma all smoke—-men. women, and 
children. 

The cultivation is mostly confined to river-banks, sand-banks, and the 
dry beds of streams, rhe soil in such places being naturally enriched by 
alluvial deposits, a minimum of labour is required in the cultivation of the 
crop. The good quality of some of the Burma tobacco attracted attention 
many years ago. Dr. Royle, in his Productive Resources of India, p. 187 
(1840), thus wrote regarding the famous Arrakan tobacco “ One of the 
results of Dr. Wallich’s investigations was the bringing to notice some 
very superior tobacco, which obtained the name of Martaban Tobacco. 
This the author has already noticed in another work {III. Him. Bot. y 285), 
in the following words : ‘ Dr. Wallich states, that ‘ the sort is from Arrakan 
and nut from Martaban;* and describes it as having ‘a fine silky leaf: 
tried by many people, it had been pronounced the very best they had ever 
tasted, ^equai to, nay surpassing, the finest imported from Turkey and 
Persia. An extensive tobacconist says, 4 a finer and better*flavoured 
tobacco he never saw or tasted in his life * One of the first brokers in the 
city says, ‘the sample of leaf tobacco is certainly of a very fine quality, 
and appears to have been produced from some peculiar seed and a greatly 
improved cultivation and cure.’ By many manufacturers ‘it was sup¬ 
posed to be from the seed of Havanna or St. Domingo Tobacco.’ For 
smoking, it is compared with Maryland Tobacco, having the same quali¬ 
ties,‘except the flavour, which is better, and more like Havanna.* The 
colour and leaf are, moreover, pronounced excellent for cigar-making ; 
‘but d any? mg is against it for that purpose, it is the largeness of the 
principal stalk, and coarseness of the small fibres in the leaf.’ The com¬ 
mercial gentleman by whom the tobacco was transmitted to the brokers 
pronounces it very superior, and the leaf as very fine, adding, that the 
price of od. or hd. per pound might readily be obtained, perhaps more, with 
the improvements suggested.’ As we purpose resuming this subject in 
the subsequeni pages, it is at present only necessary to call attention to 
the remarkable fact of this tobacco, cultivated by the Burmese, being so 
excellent in quality, while the only other tobacco of those regions which 
has a European reputation is that of Shiraz, where the climate, it is import¬ 
ant to remark, is not at all like that of Arrakan. But in one point both 
places have enjoyed the same advantage, that is, they have had Euro¬ 
peans settled in their neighbourhood, by whom it is more than probable 
that the improved culture of tobacco was taught. Shiraz, we know, is not 
far from Ormuz, so long occupied by the Portuguese, and Arrakan was 
the scat of a Roman Catholic Mission in the beginning of the seventeenth 
century.” 

The following account of tobacco cultivation in Northern Arrakan is 
given by Mr. O Conor on p. 87 of his report:—“ In Northern Arrakan, 
tobacco i-> cultivated by all the villagers on the banks of the Kaladan. It 
is said *0 he remarkably good. Whence it is derived is not known, but it 
seems likely that it was first raised from Mar ilia and other imported seed 
distributed by Sir A. Bogle. Mr. St. John says it is sown broadcast on 
t ie alluvial deposits along the banks after the fall of the river in Novem¬ 
ber, the long elephant-grass having first been cut and burnt. The young 
P'ants are not transplanted, but well weeded and thinned out; a good 
de.il, however, depends upon the season, as the plants require a little rain, 
t lough the heavy fogs no doubt do a great deal for them. When the 
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plants are about two feet high, the shoots and lower leaves are broken off 
to make the good leaves grow longer. In April and May the leaves are 
picked and strung through the stalk on a thin bamboo skewer about one 
cubit in length, from twenty to thirty leaves on a skewer, and hung up in 
the house-roof to dry; after five or six days they are taken down and 
shaken about to prevent the leaves from adhering to one another; they 
are then re-hung, and after six or seven days, when quite dry, thrown 
into a large basket in which they undergo heavy pressure; after about a 
month and a half, when the rain has well set in, they are taken ort and 
sorted into bundles. The tobacco is never exposed to the sun, and is kept 
till the rains for sorting, to secure pliancy in the leaf.** 

The good quality of the tobacco grown on the banks of the Sandoway , 
river in Arrakan was brought to the notice of the Agri.-Horticultural 
Society in 1844 by Captain Phayre. The soil producing the best kinds is | 
on old char land, and on the alluvial soil deposited by the numerous moun- 1 
tain streams of the Yoma-toung range. These streams begin to subside ( 
early in October, and as soon as the soil becomes sufficiently dry, it is 
most thoroughly ploughed and weeded. The best description sells in the 
Sandoway market for Rio per maund, second quality for R6, and inferior 
sorts at R3-8 to R4. Sandoway tobacco as imported into Calcutta is I 
generally mixed with inferior sorts grown elsewhere {Report by General 1 
Fytche , 1852), 

A very interesting description of the Kyoukkyee tobaboo tracts is I 
given by Mr. Hough in his report dated February 1882, from which the j 
following extracts may be taken : — 

“ I have just finished a long projected trip to the Kyoukkyee tobacco 
tracts. I am not aware that any European lias ever visited these regions 
with the deliberate object of making local enquiry about the tobacco j 
which is grown there. What is commonly called * Kyoukkyee tobacco' 
is cultivated chiefly by the Karens, who inhabit the hilly parts of the 
Kyoukkyee township of the Shwaygyn district. As it was impossible for 
me to visit all or even half-a-dozen of these places, I selected Htopeeden 
hill for local inquiry, that place being within the very heart of what may 
be called the tobacco-growing country.“At Htopeeden I visited one 1 
particular tobacco ‘ va * and saw at a distance many otner yas on the hills j 
around me. The toungya to which I more particularly refer was about 
three acres in extent: it had been sown with chillies, cotton, and j 
tobacco. The tobacco was not growing uniformly over the but was in 
patches, and at first sight it looked very much as If the plant ; had sprung ! 
up by chance. Close inspection showed that the patches had been more 1 
or less weeded, but, as in almost everything else connected with thc^c- 
Karens, a want of care and of cleanliness was apparent throughout the . 
tobacco ya s S* “The plucking of the tobacco leaves was still going on. 
The tobac c o plants were about inches hfi>h, and they were at dis- j 
tances of two, three, and four feet from each other • many were growing 
in close contact with each other. There had been no atttempt at careful j 
systematic planting. I brought away the most massive plant I could , 
find. The largest leaf on this specimen measures 16 inches in length j 
and 7 inches in width at iis broadest part. All the plants were 1 
crowded with leaves, large and small, but, as a fact, only about nine I 
ieaves are taken from each plant, that is to say, the topmost whorl of | 
about four leaves, and the whorl next below of about five leaves. The ( 
leaves are considered fit for plucking w r hen they assume a yellow tinge, j 
The topmost whorl of four leaves is made into ‘extra line* tobacco : tnc 
next whorl of about five leaves is us?d for inferior tobacco. The tw o kinds 
of leaves are of course kept apart. All the other leaves are abandoned 
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The ioungya which I visited had been cleared of bamboos and small trees 
in March last, the felled jungle had been burnt in the usual way, and then 
the various crops were sown. The tobacco-seed is thus sown : Bunches 
of seed-capsules are fixed in the clefts of bamboos or tree-stumps at a 
height of about two feet from the ground. The capsules burst and the 
wind blows the seeds over the surface of the grounc^. Vacant spots are 
filled up subsequently by transplan ting. In about a month after the sow¬ 
ing the young plants appear, and by this time the rains have well set in 
Transplanting is done by means of a crooked knife, which is also iised for 
weeding. The blade is about eight inches long and the handle about io 
inches long. The tops of the plants are twisted off in tasoungmong , when 
the paddy crop is usually reaped, and until the leaves intended for manu¬ 
facture have been plucked, the plant is not allowed to flower; in fact the 
main stem is not allowed to flower at all if leaves are reserved and 
nourished for plucking. The tops had been removed from the vast majority 
of the plants which I saw, and only the seed plants had been permitted to 
flower. Leaves at*e plucked in January and February. Having been 
plucked, six or eight leaves are placed flat against each other, stem to stem 
and point to point; they are then wrapped loosely with fresh plantain-leaf, 
and the bundles are* placed upright round the sides of the interior of a 
* tell 3 or hut. The bundles are placed with the tips of the leaves upwards. 
A fire is kept burning in the hut throughout the period of seasoning of the 
leaves, which period lasts for three days, at the end of which time the 
leaves are sliced. The slicing is done with a small sharp knife held in the 
hand. A bunch of leaves is forced through a small hole in an upright 
post, and as the ends of the bunch emerge from the outer aperture they 
are sliced off with the knife. The sliced tobacco is then spread out on 
bamboo trays five feet long and two feet wide, and is exposed to the sun 
and the dew for three days and three nights continuously, the upper sur¬ 
face having been seasoned; the whole is deftly turned over and the lower 
surface is similarly exposed for three days and nights. The tobacco is 
then ready for the market. The best tobacco is of a lighter colour than 
the inferior tobacco and is less acrid when smoked. Much of the tobacco 
which goes to market has a greenish tinge showing faulty curing, but 
when extra pains have been taken with'the curing, the tobacco is of uni¬ 
form colour. The Karens told me that they cultivated tobacco for only 
one season in the same ya , and that the second season’s growth in the 
same ya would be a failure. They also told me that next year paddy 
was to be sown in the very ya which I saw, thus indicating that the soil 
was still fit for another crop—of paddy at any rate. There is no attempt 
at terracing, nor is seed ever exchanged with neighbouring hills, nor is 
any attempt made to select good seed. Tobacco is cultivated on the 
lower spurs or slopes of the hills. The ground is of decomposed granite 
underlying a thick layer of rich vegetable soil.” “ The tobacco plants are 
sometimes attacked by insects, but not seriously. Burmnn traders from 
Kyoukkyee go into tne hills and buy the tobacco on the spot at R i per 
viss for the best tobacco and eight annas per viss for the inferior tobacco. 
This is all re-sold at double the original prices at Kyoukkyee. The 
Karen vendor carries the tobacco from the toungya to the Kyoukkyee 
market.” “Tobacco in leaf is never prepared for the market by these 
Karens. How tobacco first came to be cultivated in these regions I could 
not discover; no one could tell me. 3 ’ f Individual ya cutters do not culti¬ 
vate more than two or three viss weight of tobacco each.” “ The tobacco 
plant flourishes in the Karen localities which I have visited, and the 
Karens, a.? we know, can manufacture good tobacco. The ‘ Kyoukkyee 
tobacco* is certainly the best tobacco produced in Burma. I know a few 
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Europeans who almost habitually smoke this tobacco. But the tobacco is 
produced in insufficient quantities and it is not sufficiently well cured. 

There is a very good kind of tobacco in Burma called Kama tobacco, 
of which Colonel Horace Browne, Deputy Commissioner of Thayet- 
myo, thus writes:— “ Kama tobacco never finds its way to Rangoon, but 
it bears a high repute all along the Irrawaddy as far as Mandalay, the 
best kind always fetching about 25 or 30 per cent, higher prices than any 
other, if other tobacco is selling at R20, first class Kama fetches R25 or 
R27 per iod viss. It is not generally known, however, that this superior 
kind is the produce not of any indigenous but of acclimatised American 
seed. Some few years ago, some foreign seed (Virgi nia, I believe,) was 
supplied through the Deputy Commissioner to the cultivators who grow 
tobacco on the islands in the Irrawaddy just above Kama. 1 he experi¬ 
ment has been a very 7 successful one. The tobacco proved superior to the 
ordinary indigenous kind, which ii is now rapidly supplanting in that 
locality. There are probably not less than 500 acres planted this year 
with the acclimatised American plants. It appears to grow just as well as 
the indigenous kind, from which, however, it is readily distinguishable, 
having long and pointed leaves, whilst the leaves of the Burman kind are 
broad and blunt. The only objection I have heard urged against it by 
the cultivators is, thc.t it is more brittle than the Burman kind, and there¬ 
fore takes more trouble to gather it; whilst the Burman leaf can be torn 
roughly from the stalk without injuring it. One person can gather twice 
as much of the Burman kind in one day as he can of the foreign. This is 
a serious defect in the eyes of a lazv cultivator. The method of cultiva¬ 
tion pursued is the same for both kinds. The isk hich the plant 

is grown arc submerged during the rains, and receive every year, there¬ 
fore, a new and more or less rich alluvial deposit. If there be too much 
sand, the season of course is an unfavourable one. As soon as thi islands 
appear ,ibo\e water, the highest spots are selected for nurseries. 4 ‘ A he 
■cultivator here, as elsewhere in Burma, does his best to spoil his , roauce 
by spreading it out to be dried by the sun upon the sand, r e does 
this, now, not through ignorance, for every one of them is well aw ire of 
the superiority of house-dried tobacco, but because he does not believe 
that the extra price he would obtain would compensate him for the trouble ^ 
and* expense of building large drying-sheds."’ “One old cultivator, who 
appeared to be a connoisseur in tobacco, informed me that he generally 
•dried a small quantiiy of tobacco in his house for home consumption, 
and the taslc was something very fine, very dilTerent from that of the 
sun-dried, and far better than that of any tobacco brought from foreign 
countries” (From My. O' Conor's Report , . . 

Eaily in 1083 Mr. Gabaniss was appointed an Assistant to the Direc¬ 
tor of Agriculture. Originally a Virginian planter, he was engaged by 
Messrs. Begg, Dunlop 8 c Co. f in connection with their tobacco operations 
both at Ghaz’pur and Po< a. He afterwards under* ok the management 
of a tobacco farm and factory of Ids own at Purneah. M is aopoini enrol 1 ' 
the Agricultural Department was mamly lor ti.c purpose of d vcloping the . 
tobacco industry in Burma by practically demmistraring to the people how 
to improve the quality of their tobacco b\ belter methods of cultivation and , 
curing. _ 

The following extracts taken from the General Administration Reports J 
on Lower Burma for 18S5-84. and 1884-85 show what progress has be jn j 
madcin this direction: “ Mr. Cubanis, the Assistant Director of A gricul- | 
Utire, has himself grown and cured tobacco both in Virginia and in India. 
He has journeyed twice through the parts of Burma which now grow | 
tobacco : he has distributed Virginia seed to culti\ ators, and has instrucl- 
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ed them m the American system of drying the leaf. Briefly, the differ :nee 
between the two systems is this. The Burman cultivator dries his tobacco 
leaf in the sun, and the process takes a few days only : under the Ameri¬ 
can system the leaf is dried under cover, and the process takes as many 
weeks as the Burman process takes days. But the difference in price be¬ 
tween sun-dried and shade-dried tobacco is that the latter fetches in Burma 
^,7-10 per 100 viss (3658)), while the former fetches only ^2-10 per 100 
viss. A limited number of old tobacco-growers on the banks of the 
Ngawan and the Irrawaddy have, under Mr. Cabaniss 5 instruction 
taken to the American system of drying. But the greatest extension of 
tobacco culture has radiated from the Kyauktan farm, to which Burmese 
cultivators have come for seed, for seedlings, and for instruction in shade¬ 
drying and in curing, from villages di-tant one, two, and three days’ jour¬ 
ney. Last season, within a small section of country round the Kyauktan 
farm, about ninety cultivators grew smaller or larger patches of tobacco, 
who had never grown tobacco in their lives before. Most of them made a 
good thing of it and got gcod prices for their leaf. Moreover, they found 
that tobacco employed them just at a time when there was not much work 
in the rice-fields. It is expected that this season the breadth of tobacco in 
the country near Kyauktan will be doubled or trebled. In order to show 
how much better a price tobacco dried and cured on the American svstem 
fetches than Burman tobacco, a public sale of all the tobacco produced on 
the Kyauktan and Ma-ubin Government farms has been h.:ld in Rangoon. 
Forty-e’ght parcels of about 5083 each were sold, realising an average rate 
of is. 8per viss (3-658)) as against 6 d. per viss., the prevailing rate for 
ordinary Burman tobacco. The Kyauktan parcels ranged from 10 \d. to 25. 
6d. per viss, and the Ma-ubin parcels from is. to 25. It is hoped that the 
results of these sales will satisfy the Burman cultivators of the superior 
value of shade-dried leaf. Hereafter, when the improved system of drying 
and curing becomes more general, it will be possible for the Agricultural 
Department to arrange periodical sales of well-prepared tobacco in the 
Rangoon market. But the Burman cultivator at present is not quite satis¬ 
fied about the new system of preparing tobacco, which occupies and keeps 
him out of his money some months longer than the indigenous system.” 

‘‘ During the coming season Mr. Cabaniss will supervise tobacco ex¬ 
periments on the Irrawaddy islands near Myanaung. This cultivation 
will be undertaken in presence of Burman cultivators, and, if possible, with 
the?r co-operation. The bulk of the tobacco cultivation of the province is 
on these islands: a largo numb r of Burmans will therefore be able to 
profit by Mr. Cabaniss’ teaching, and it is hoped that the system of shade¬ 
drying, which is now practised only on the Ngawan, will also be adopted 
on the Irrawaddy. In order to give a greater impetus to tobacco cultiva¬ 
tion, the rate on all lands growing tobacco has lately been reduced to two 
shillings per acre where it exceeded that rate, and notices have been widely 
circulated amongst the cultivators informing them of this change” ( Ad¬ 
ministration Report for 1884-85, page 2 4). 

Mr. Cabaniss’ report for 1885-86, though not as full as it might have 
been, owing to the disturbed state of the Province, is sufficient to show 
that the cultivators are beginning to appreciate the better results obtained 
by using ^ood American seed and by adopting a more rational method of 
curing their tobacoo. 

The higher prices they are now able to get is leading to extended 
cultivation, and the annually increasing outturn should, after a few years, 
cause a material diminution of the hitherto enormous quantity of imported 
leaf. 

The principal localities in Upper Burma .> r.ore tobacco is grown are • 
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Ava, Mingy an, Pokokoo, and the neighbourhood of Mandalay. It is also (CULTIVATION 

grown in the Bhamo district for local consumption and in the Shan States, j ln Kur 

between the Kachyen hills and China ; some of this latter is exported across , 

the Chinese border. Captain Spearman, formerly Assistant Political j 

Agent at Bhamo, writing to the Political Agent at Mandalay (May 1872), t 

says that in that district the leaves are dried in two different ways, though 1 

the price and flavour of each are the same. One method is to cut each leaf ( 

into three pieces, and to lay these out flat on the ground, or on a bamboo | 

trellis work, in the sun ; the other is to string 30 or 40 leaves together on 

a piece of split cane or bamboo running through holes made in the stalks, 1 

and hang them up in bunches. 

In a letter from Messrs. Sutherland, McKenzie & Go. of Mandalay 
to the Political Agent (dated March 1872), it is stated, with reference to I 
the tobacco of the Kachyeen hills, that when the crop is ready, the entire j 
plants are pulled up by the roots, and hung up inside their houses. The : 
leaves are then plucked as they are required. They say that by this mode . 
of storing the tobacco, the leaves retain their sap longer, the tobacco is • 
stronger than the ordinary Burmese leaf, and that, with proper treatment. 1 
would become very fragrant. 

III. CULTIVATION AND MANUFACTURE IN BENGAL.— In Bengal. 

Tobacco is very largely grown in this Presidency. As, however, no , Il8 
statistical records for crop areas are available for Bengal, it is impos- 1 
sible to state what is the total acreage. Mr. O’Conor was of opinion, 
in 1873, that the area under tobacco in Bengal could not be less than 
half a million acres. The chief tobacco-growing districts are Rungpur, i 
Tirhut, Purneah, and Cooch Behar. The fine quality of certain samples • 
of tobacco produced naturally in these districts, and in other parts of Ben- 1 
gal, very soon attracted attention as to the suitability of the climate and I 
soil for attempting the acclimatisation of the better varieties, from 1 
America and elsewhere. The results of the numerous experiments, under¬ 
taken chiefly at the instigation of the Agri.-Horticullural Society, are fully 
recorded in the Journals and Transactions of that Society. 

The following extracts relating to tobacco cultivation in Bengal have j 
been taken from the General Administration Reports of that province : 

“ Tobacco is grown more or less exten lively in every district in Bengal, I 
but with the exception of Rungpur and the Dooars, Durbhanga, Purneah, | 
24*Purgannahs, the Chittagong Hill Tracts, and Nuddea, there is hardly 
a place in which it is sown for trade and export. It is, however, every- | 
where grown for local consumption. The cultivator ordinarily lakes up a j 
small plot of land at his homestead, near his cowhouse, for the conve- 1 
nience of manuring the land, as he always, if possible, manures his hjbacco ! 
crop. In Baraset and elsewhere, where indigo cultivation has mostly died | 
out, tobacco has been found to thrive well on the old indigo lands, and 
may be seen planted up to the very edge of the ruined vats. Tobacco is 
reared in a nursery in August, September, and October, is transplanted a I 
month later, and the leaves are ready for gathering from January to March. 

The Rungpur or Kachar tobacco, as it is called, is distributed all over 
Eastern Bengal, and a not inconsiderable quantity Laves the country and I 
goes to British Burma and elsewhere. The climate and soil of Rungpur ' 
are remarkably suited for the cultivation of tobacco, and it is possible that ! 
in a few years the growth of this plant may become of far greater import¬ 
ance than it now is. What is most wanted at present is to introduce im -1 
provements in the curing process. As evidence of the excellence of the 
Rungpur tobacco, it may be noted that a medal was obtained bv a native | 
of the district for a specimen which he exhibited at the Paris Exhibition of I 
1867, The quality of the tobacco grown at Rungpur is mufch liked by the 
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natives, and tobacco has been a staple of the district for at least a century 
past, i he trade is chiefly in the hands of Mughs, forty or fifty of whom 
come annually to the district and export the tobacco to Calcutta and to Na- 
raingunge and Chittagong for export to Burma. This tobacco is eventually 
tor the most part made up into Burma cheroots, and is manufactured in 
Calcutta as well as in Burma. The produce varies from 6 to iu maunds 
an acre, while the price varies from R 3 to R; per maund. The Burmese 
Mughs, who import tobacco into their own country for the purpose of 
making cheroots, select the very broad and thick-leaved plant, neither 
too mild nor too strong, and pay as much as R7 a maund for it. The 
variety most prized by them is called by the people H&ihi Kahn from its 
resemblance to the ears of the elephant. In Dinagepur, Cooch Behar and 
Julpaiguri also tobacco is widely cultivated, and the produce of Cooch Behar 
especially is highly esteemed.” “In the districts of the 24-Pergunnahs 
and Nuddea, tobacco is generally grown merely for domestic use, but in 
a tract of country including the northern part of the Baraset sub-division 
of the 24-Pergunnahs and the southern portions of Ranaghat and Bon- 
gong, in Nuddea, the cultivation is of more importance and the crop is 
exported. The quality and price vary considerably. The best tobacco 
is called the Hingli tobacco, from Hingli, a village on the left bank of 
the Jomoona nver, three or four miles west of the Gaighatt.i Thanna in 
Nuddea. Tobacco going by the name of Hingli tobacco is grown gene¬ 
rally over this area, and sells for from R5 to R7 or R8 per maund. The 
exports are mostly to Calcutta.” 

In Behar, tobacco is grown chiefly on the northern side of the Ganges. 

I hree varieties, are distinguished, viz,, dcsi or barki, bildeti or knlkiltiya 
(N. rustica), and jelhna. The latter kind is sown January to February 
and cut May to June. Tobacco is mo^t extensively grown in the Dur- 
bhanga district, and the best kind is produced in the TAjpur sub-division 
in Pergunnah Saraysa, which has beconm famous for the good quality of 
the leaf. “ The average yield per acre is said to be about 18 to 20 maunds, 
and the pi ice is about R-j per maund. The cukivators generally derive a 
very handsome profit, generally averaging ROo per bigha. and sometimes 
as much as R80 or Rno. I obacco leaves' the district in various ways 
Some of ti. export it in carts to Nepal 

pur and other river marts in the district, and there oispose of it, while 
many thousand maunds arc bought up by the travelling merchants and 
transported by river and rail to the Upper Provinces and Bengal. The 
cultivators, however, generally dispose of it to purchasers from Gorakhpur 
who somet imes buy it as it stands on the land.” 

The following account of tobacco cultivation in Behar is given by Dr. 
Shortt in his Manual of Indian Agriculture pp. 149 and 174:—The 
ground is prepared by free ploughing, and the clods are. well crushed and 
opened out frequently to permit the dew to act upon the soil. The land is 
often allowed to lie tallow for a whole year, being kept free of weeds and 
manured with the usual dunghill rubbish consisting for the most part 
of cattle manure and wood ash. The sowing season commences in the 
beginning of June. 1 he leaves attain maturity about the month of Sep¬ 
tember. The first crop is cut and thrown aside for curing, and the second 
cro^ allowed to succeed. The stalks are then allowed to run to seed, 
file produce of a bigha f acre) is equivalent to twenty maunds from the 
first crop and tutcen from the >c<.ond. Sometimes a third and fourth crop 
are taken off, the third yielding ten, and the fourth five maunds. The 
Iviaves are plucked and laid on the fields night and day, so as to have 
f .*• benefit of the dew and sun, and they are then gathered and packed 
m straw or hill grass. Before th v are packed, the s'alks are cut away 
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and macerated in water for several days, and the infusion thus obtained is 
sprinkled freely over the leaves with the view of improving their aroma. 
This is repeated as often as is considered desirable, and after each appli¬ 
cation, the leaves are repacked. When they have continued thus suffi¬ 
ciently long, the packages are undone and some soil impregnated with 
alkalis is sprinkled upon the leaves till they are quite dry-” 

Poosa Tobacco Farm. —This farm was established in 1877, and has 
since that time been worked under the direction of Messrs. Begg, Dunlop 
& Go. in connection with the Ghazipur Farm (see under North-West Prov¬ 
inces). The climate of Poosa is much more favourable for tobacco cultiva¬ 
tion on a large scale than at Ghazipur; for this reason, and in the hope 
of being able to induce indigo planters of the neighbourhood to take up 
the industry. Sir Edward Buck strongly urged the advisability of handing 
over the Poosa Stud lands to the Calcutta firm. The results of their opera¬ 
tions have hitherto been altogether successful. 

IV. CULTIVATION AND MANUFACTURE IN ASSAM.-—In 
Assam very little tobacco is grown. It is, however, largely imported from 
Bengal, and is consumed principally by the immigrant labourers, and 
by most of tlie hill tribes of Central and Northern A.-sam. The Mishmis 
and Abors of the extreme North-Eastern frontier ai e said to be the greatest 
smokers in the world, both men and women, and they are hardly ever to 
be seen without a pipe, generally made of brass, in which they smoke their 
strong home-grown tobacco. The Kukis, who inhabit the lull tracts of 
Central Assam, are fond of refreshing themselves with the oil which i$ 
collected in a reservoir attached to their bamboo pipes. 

V. CULTIVATION AND MANUFACTURE IN THE NORTH¬ 
WEST PROVINCES.—In 1S88-89 an area of 41,288 acres was return¬ 
ed as occupied by tobacco. This shows an increase of over 2,000 acres 
as compared with the previous year's area. Taking the average out¬ 
turn as 800ft per area, the total would be over 10J million pounds. 
The largest tobacco-growing districts at present are Farukhabad and 
Bulandshahr. 

The following extracts from Field and Garden Crops of the North- 
West Provinces , 70-72, will give a good general idea of the native 

methods of cultivating and preparing tobacco in those Provinces : — 

“ The dryness of the soil and climate of these Provinces renders them 
unsuitable for the production of good tobacco, and ihe area under tobacco 
would be much smaller than it is were it not for the common occurrence 
of wells, the water of which is impregnated with nitrates (known as khart) 
and which is therefore especially suited for the production of the coarse 
pungent v. eed appreciated by the natives of the country. Possibly, too, on 
account of its comparatively late introduction, none of the higher castes 
of cultivators will grow it, and its cultivation is almost entire!} restricted 
to the market gardener caste, known as the Kuchi, M mao, or Sank 
Tobacco cultivation may, therefore, be held to follow the distribution of 
kdchis and of khdri wells, and it is in consequence restricted within what 
would otherwise be considered very capricious limits.” “ The months for 

sowing and cutting tobacco vn r v considerably in different parts of the Prov¬ 
inces, but the seasons may be conveniently group- i int• > two. In one case 
the seed is sown in July and August, the seedlings planted out in October, 
and cut in February, white in the other case the seed is sown in Novem¬ 
ber, seedlings planted out in February, and cut in Anril-May. Tobacco 
grown in the former season is known as sawani, ana that grown in the i 
latter season as aserhi. Occasionally, after cutting a savant crop in j 
February the roots are allowed to yield a rntoon crop jn fhe following; 
May, which is, however, always of Very inferior quality. No particular 
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rotation is used. The land is always heavily manured, so that the tobacco 
is occasionally grown after a crop of maize, and the field does not receive 
a fallow even in the kharif preceding. And in cases where strong manure 
is available, such as in the environs of large cities, tobacco commonly 
forms one of three crops which are regularly taken off the land each year, 
potatoes in the months November to February following after maize, and 
being succeeded by a crop of asdrlu tobacco. The manure which is given 
to the land is so heavy as to make the natural character of the soil a 
secondary consideration. A loam is undoubtedly the most suitable soil, 
but if there is the inducement of a khari well, shift will be made with any 
kind of land, and since khari wells chiefly occur near old village sites, 
tobacco fields are often met with, the natural soil of which would, if un¬ 
corrected by manure, be little else than a collection of brickbats. Fields 
growing tobacco receive at least 200 maunds of the richest manure avail¬ 
able to the acre, but since the land generally bears two crops within the 
year, the tobacco does not appropriate the whole benefit to itself. In some 
districts (Fatehpur. Allahabad, and Jaunpur) it is the practice to manure 
tobacco land by herding cattle on it at night, and in the Bijnor District 
almost the whole of the tobacco is grown on clearings along the forest 
border which are used to herd cattle in during the rains. The cultivators 
usually live in villages at some distance, but in the cold and hot weather 
months migrate to the jungles and establish their tobacco fields, returning 
as soon as they have cut their crop.’' *' The soil must be very finely pul¬ 
verised, and often owes its preparation more to the mattock than to the 
plough. If the plough is used it is driven through the land at least eight 
times, the log clod-crusher being dragged over the ground between every 
two or three ploughings, so as to reduce the soil to a condition as nearly 
resembling powder as possible. The seed is sown in nurseries, and plant¬ 
ed out when about six inches high.” “ The soil must be thoroughly 
moist, and the seed is covered by brushing the earth over it by hand or by 
a twig brush. The soil round the seedlings must be kept always moist, 
and this when the seed has been sown after the end of the rains necessi¬ 
tates a light watering every third or fourth day. The seedlings are thin¬ 
ned out from time to time, and when six inches high, are transplanted by 
hand into the field, being placed in lines at a distance of six to eight 
inches apart. The thin planting practised in America finds no favour in 
this country. Transplanting is invariably carried out in tlm afternoon or 
evening, and the seedlings are often protected by screens from the heat 
of the sun for the first few days.” “ The cutting and curing has but little 
resemblance to the parallel operations in American tobacco culture. In 
districts west of Allahabad the practice is to cut the plants down whole 
close to the ground, but in the Eastern districts the leaves are often picked 
separately as they ripen. The plants or leaves are then allowed to lie on 
the ground, and wilt for a period which seems to vary greatly in different 
districts, and which is much longer when the plant is cut in February 
than when it is cut in April or May.” 49 Tobacco intended for chewing is 
kit out on the ground nearly twice as long as that intended for smoking; 
ju the latter case, the leaves are carried in when of a black colour, and in 
the former case not until they have been burnt reddish brown (Etah). 

I he leaves are carried in when damp with dew in the early morning, so 
as to run as little risk as possible of breakage.” “ If the plants were cut 
down whole they are now stripped, and the leaves are then heaped in a 
mass for icrmentation, h mg arranged with iheir apices pointing towards 
the. centre of the heap and tln-ir st 1 Iks outwards. Occasionally the heap¬ 
ing ir. carried out in a hole or trench in the ground. They are allowed to 
remain in this condition for a period varying from three days to a month* 
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fermentation being occasonally assisted by a sprinkling of which J- n N . w • 

should be brackish if possible. The temperature is carefully watched, and ProV inces. 

immediately it rises too high the heap is opened out, the leaves turned 
over and made up again. When sufficiently fermented the leaves are 
pliable and can easily be made into ‘hands or coils, which when f > 
dried are ready for sale. If no immediate market for them can be ob ^ al ”‘ | 
ed, they are ‘ bulked,’ i.e., heaped in a corner of the cultivator s house, or 
occasionallv hung from the roof, until they find a purchaser. . 

Ghazipor Tobacco F,\RM.-The following extracts are taken from a 
“ Note on Tobacco Culture and Curing ” written in 1878 bv s,r ^ward 
Buck, under whose direction and influence the success 01 the undertaki g 

“ A Tobacco Farm was projected in 1875 on the stud lands at 
pur, which consists of about 1,200 acres of culturable land. In that year 
little more was done than to divide the land into blocks, improve its irri¬ 
gating capabilities, settle cultivators upon it, and collect manure. Mean¬ 
while an arrangement was made with Messrs. Begg, Sutherland & Co., 
of Calcutta and Cawnpore, under which they were to take ovci the farm 
on lease, on condition of their bringing over a skihed curer from America 

and continuing the cultivation of tobacco. , , * 

“The curer arrived in January 1876, and proceeded to cure, but under 
unfavourable conditions, a small quantity of leaf which had been raised at ; 

Cawnpore and Ghdzipur. The plant had been badly cultivated, and no 
proper curing-houses were ready. Notwithstanding these difficulties, ■ 
sufficiently good results were obtained with the leaf sent toEnglandto 
give reasonable expectations to every one concerned that Indjan tobacco 
can be profitably raised and cured for the European market. 1 he area 
under cultivation in the year 1876-77 has been about 50 acres f 

“ The outturn in good leaf from .1 properly cultivated acre of .and otight 
not to be less than Soolb an acre, and in America is said to average i.ooolb 
an acre. Now, as the leaf can undoubtedly be cured up to a quality 
which will not fetch less than 5* a pound in the English market, the gross 
outturn of cured leaf ought not to be worth less than 5^. I hi has been 
proved bv the facts obtained in the (Ihdzipur experiment. ! 

“ Eight hundred pounds an acre may, according to Indian notions, 
be a low estimate, but L must be remembered that a coarse heavy leaf will 
not fetch such a good price, or be received so well in the European mar vO , 
as a mo o delicate and better-flavoured leaf of less weight; 5 4 - a P d jjnd 
(although a very much higher price than that usually fetched b> oast 
Indian tobacco, which generally sells for id. or 2 d.) is not a high standard 
for the bulk of cured leaf imported to England from other countries, and 
it is not at all unreasonable to expect that an average price of (d. or 7</. I 
ma) be attained. In fact, samples sent in considerable quantity last year 
from Ghazipur to England and Australia were valued at prices which on 
the average were nearer 6 d. than a pound (in bond). 

« I may here point out that id, a pound profit is equivalent to a profit of j 
from £ 150 to £200 on 50 acres ; and that therefore for every extra id which 
tobacco fetches above 5^., or for every id, which the cost is reduced below 
Kd an income of about R 1,500 to Rs,ooo per so acres may be re dUed. 

“The climate of the North-Western Provinces (at any rate above 
Gh£zipur) is not favourable for tobacco operations upon a largo scale. IH ! 


the first place, the plant wot 
hail; and in the second place 
deal of irrigation is required 
be incurred in regulating tern 
little doubt that the climate of 


_ expor 
the climate 


luch danger from 

f fcllw ... is so dry, that while a great 

or cultivation, a great deal of trouble must 
x*rature during curing processes. There is 
Upper Bengal is much more favourable. 
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mooted thaHndfn e . x P e ( riment confirms the idea, which has often been 
r°°L,’ mdigTo planters or other gentlemen who have land in Unner 
I rem.fi 71 °“ attem P l the cultivation Ind curing of tobacci Operatf ns 

SggSsSEE 

TC'ta*“Se 

i . In V ‘cgtnta a planter never confines his farming operations to 
tbn of his farm ‘ he only occupies a comparatfvely small por- 

nf tr Knnrn • a * planter, indeed, seldom cures more than so acres 

aL-es Thl n nrL e urf n f d hardlyever attempts to grow so muchfs too 
and i i P roduce °\ 5° acres is usually as much as one curing-house 

where” H hour kf • nf rtT u P <Jerta ><c. and although it may be found that 
I nn « 1 r ? as Plentiful as it is in this country, a large area mav be 
undertaken, it must be left to time and experience to prove ?his ” 

tween Bengal and K, rone ■ chanc , e of ^undmg a regular trade be- 

“ The f?lu5»;i .r P - 10 *l’ e putter class of leaf at remunerative price.” 

1 nivjfi"r laz pur experiments have succeeded in showing that Indian 

Engfish mLkef fnd atf f Ca ^! 0l f C f C ° quality > and i5 s ° valued in the 
the profUs wU ’be e W th “5 ,f an C!t P ort trade can >* established 
P 1 l ! , - u ‘fi c, cntly good to prosecute the industry That tho 

abfiity is° Efvid" fThf^ct °t. en , terp f ° 31 Gh^ipurbSs in its ca^- 

)innirt ° f , an ; lrca u * \ 2 3 acres under cultivation, 120 were set annrt fnr 

I SS "f“ a pac e * 

'^ cm , ora ?^ unl published by the Revenue and Agri- 


spi 

Mr 


vely. 

Caine, in a 


Uu^system^fcultiv-i” f thc Government of India in 1882, thus describes 
“The tobaof ffl l and c,, 7 , n « ad "P‘cd in the (ihazipur Farm 
a high cron on that sid USU,1 7 sheltered from thc hot west winds by 
castor-od nlirus f ’ d’ "! thc ads, ‘ ,lc ‘- of 'I,is, by sowing a lino of 
lion commences in July^ ° thCr '' St and hlgh & rowln g crop. The cultiva- 

isgrowfonthes-imr u CI d ,r>S 1'° f "' low the American system, and tobacco 
Thc land usuallv I' ... iff 0l ’c 0l ’ce, or on rich land twice, in three \ 
a iron of uTt ic- 0 r, L '’ 3 tnv 1 ^ ‘ J !rc ^ y c * r > or should do, and in America 
the cars cominci re to for'**’ W ^ IC * cro P' s ploughed into the land just as 
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“The manure at Ghazipur and Poosa consists principally of cow- 1 CULTIVATION 
dune and vegetable manure, such as leaves, indigo sect, &c. ; at Gl.^zipur provinces, 
a crood deal Sf night-soil and poppy Wash. The land is manured yearly. 

Lands suitable for sugarcane and poppy are selected as being the ; 
richest. The land is ploughed from commencement of rains to time of 
planting, or earlier if feasible. A piece of good high land is selected 
for a seed bed, well ploughed, Cleaned, and manured with good old manure 
(low ground would swamp). The ground, when soil has become well 
pulverised, is now marked off into beds 4 feet broad and running the 
whole length of the ground. The bed is slightly raised in the centre as 
a protection against heavy rain. A small ditch is cut between the beds 
to drain off the rain. Tatties made of straw or arhar twigs are put , 
over the beds, and are raised 3 feet from the ground. 1 he seed is sown 
in lulv and a second sowing is made in August in case of accidents. 

“Two table-spoonfuls of seed are sown over 100 square feet of seed 
beds, it is sown mixed with ashes. . 

t< it j s sown by a man who stands m the ditch running between the , 
seed beds. After the seed is sown, the bed is beaten down gently with a 1 
D l a nk or the naked feet of coolies. The seed germinates in eight days. ! 

The land is kept clean from weeds. The tatties are kept on for at least a 
fortnight. ’ They are left off gradually, that is to say, they are first taken 
off for a few hours daily, in the morning and evening and at night, til. 
the young plants get accustomed to the sun. 1 hey are a protection 10 
the plants from the sun and also from heavy rain, which often washes out 
the earth from the roots of unprotected seedlings. 

“ The tatties must not be left on until the young plants are trans¬ 
planted, or else the plants will be weak and unable to bear the sun. 

“The land having been well ploughed and cleaned from the middle of ; 
lune to the middle of August, is smoothed over with a henga (harrow), j 
and the young plants being now large enough, they are transplanted ( 
when the leaves v are not quite the size of a rupee. A cloudy or rainy 
afternoon is selected for the planting (the afternoon is better than the I 
morning, as it gives the plants the whole night in which to take hold). 

“ The field is either marked out beforehand, by means of a long rope 
laid on the (ield, along and on which -lies are made to walk, I 

and which loaves a clearly-defined line marked on the held ; these lines 
arc made first down the field and then across, each line being the same 
distance apart, or else .a lighter rope marked with knots is thus laid on 
the field at the time of planting, and a plant is put in opposite each knot. 

It is very necessary for facilitating the after-working of the tobacco that 
the plants should be equidistant fiom each other. In rich land the plants 
arc put 3 feet apart. In poorer soils they are only two feci and two and 
a half feet apart. No plants whose stems have become at all hard 
should bo planted : they will certainly be stunted. Chubs should be 
looked for in the root* and stems, and all alfected plants thrown away* 

If the ground is hard and clayey, it is desirable to stir the earth with a 
khurpec a little round the young plants three or four days after the planting, 

“ The land is usually hoed about ten days after planting. When the 
plants are from a foot to l| feet high, the earth is thrown up round the 
roots of each plant. 

“ Irrigation is carried on whenever, from the appearance of th 
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appearance in small or sickly plants), also the lower leaves which are 
airty and draggled, and from 7 to 14 leaves are left, according to the 
strength and growth of the plant, the principal object being to get a few 
large and well developed leaves in preference to a quantity of small ones. 
1 he side shoots or suckers are plucked off the instant they appear, and 
are left on the field for manure. 

“ If a grub be found in a large plant, it should be cut out with all the 
affected part and all the portion of the plant above it; a side shoot may be 
allowed to grow which will give a fairly good plant. 

“ Tobacco ripens in about three months’ time. It is cut during the 
months of November, December, January, February, to the middle of 
March. A ripe leaf has yellow spots on it. It has a crumply look, and 
rf bent between the finger and thumb will break. 

- ! j TI ^ r cutting commences directly there are sufficient plants ripe in a 
fie d to fill the curing barn. The plants are rut off bodily at the stem just 
below the lowest leaves of the plant. The plants when cut are left lying 
with their butts towards the sun in the field to wilt. The time a plant 
takes to wilt depends on the heat of the sun. Usually half an hour is 
sufficient. When wilted the plants are either carried or carted to the 
curmg barn. There they are spiked on split bamboos. 

, “ Each cooly \s provided with an iron spike which he fixes like a spear¬ 

head on to tlie bamboo stick, he then takes a plant of tobacco in his hand, 
tixing first the other end of the stick into a hole in a block of wood pro-* 
vided for the purpose which he holds between his toes. The plant is 
placed with the butt on the spike about 5 or 6 inches from the end and 
the plant forced down over the spike on to the stick. From six to ten plants 
according to size are hung on one stick which is 4 feet long. These sticks 
are then hung in the barn; the stick should be hung so that the leaves 
| may touch each other slightly, but should not press against earh other, 
i he barn is fitted up with a scaffolding of bamboos. The bamboos are 
3 feet 6 inches apart and 4 feet above each other, the lowest tier of bam¬ 
boos being 6 feet at least from the ground (where the tobacco is intended 
to be cured by fires). The barn is provided with as many doors as possi¬ 
ble, those on the west side being made as airtight as possible. Ventilators 
in the roof made to open and shut are advantageous. Rooms can be 
made any size. A room from 35 to 40 feet high and 30 yards long by ic 
yards broad is preferable, as it can be filled rapidly and will hold sufficient 
] tobacco to cure well. 

“When the barn is full (it should be filled as rapidly as possible in 
order to prevent the tobacco drying out in hanging) all the doors are 
closed ar.d also the ventilators if any. It is left for two or three days. 
The planter can now tell whether the tobacco s drying up too rapidly or not 
fast enough. If the tails of the leaves cur .p and break when handled, it 
shows that the tobacco is going up too fast; on the other hand, if there is 
a sour smc'l in the room and the pi. nts sweat, the tobacco requires air and 
perhaps fires. In the first case tin; doors and ventilators nrc still kept closed 
1 and fires are lighted in different parts of the room, or if the house is filled 
u:th Hues (which are preferable to open fires' hot air is carried through the 
in the flues. The temperature will probably be raised to 8o° 

The tobacco must 


om 
ahrenhe 
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but this can only be told bv experience. _ _ _ 

matched, and if drving too fast, the temperature lowered and 
water sprinkled on the floor. Raising the temperature causes the tobacco 
to sweat, and the moisture thus cn- ited in the house makes the colour run 
in the leaves, i lie leaves should turn gradually yellow and then brown, 
ed too rapidly it retains its original green colour. If it is intended 
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at the stage in which the tobacco has changed to a yellow, but this cur¬ 
ing cannot be attempted in a hot climate, except* by an experienced 
curer. Golden leaf realises double the price that dark leaf does. The 
plants should originally all be in the same stagesof ripeness to ensure suc¬ 
cess in bright or golden leaf curing. In the above, curing in a hot dry 
climate like Ghazipure is referred to ; in Tirhoot in rnild weather tobacco 
can be cured without any fires. This process will now be described. 
If, as in the second case stated above, after two or three days hanging in 
the barn the tobacco feels soft and theie is a sour smell in the room and the 
plants may or may not sweat, then all the doors and ventilators should be 
opened and kept, so until the sour smell is gone and the sweating has 
stopped , if that is not eifectual then fires must be lighted. The "curer 
must now be guided by the weather and must carefully watch the tobacco. 
If the tips of the leaves begin to curl, it is going too fast and the doors 
must be shut during the day and opened only at night to allow the cold 
air to circulate through the room, the main object being to make the 
tobacco dry up gradually to yellow, and the greater part of it will turn 
reddish yellow called medium bright. The temperature must be regulat¬ 
ed by the doors and ventilators. This air-curing makes a lighter brown 
than the firing process, and can only be adopted in a climate in which 
there is a certain amount of moisture in the air. If the tobacco sweats 
badly, doors and ventilators must be opened and fires lighted and the 
heat raised till it stops. Green tobacco is preferable to sweated. There 
is another process followed in some parts of America called sun-curing. 
In this process a scaffolding is erected under the shade of a tree and 
after the plants are hung up, the whole is covered around and on the top 
with straw. The straw is opened out when it is found necessary to quick¬ 
en the drying. This style of curing is hardly adaptable to the plains of 
India. 

The higher the barn is the better it is for curing purposes. The high¬ 
est tobacco in a room is usually the best colour, if you have a thick roof 
otherwise the centre is the best. 

“ The tobacco is generally cured, so far as its colour g ( es, in a fortnight 
°r three weeks. It is left to hang through the hot weather in the barnsfas 
the heat makes it too dry to handle. Earlv tobacco may be ready to bu'k 
down in the Christmas rains. No tobacco should be bulked until the sap 
is efitirelv dried out. This can be seen by break cm of the leaf. 

If bulked with sap in it, it will rot. 

“ Directly ti e rains commence in June and the tobacco has become soft 
and pliable, it is bulked down in heaps, in the curing room in which it is 
hung. I he heaps are raided some s inches olf the ground by a mall 
scaffolding made up of bamboos and Sticks, so that air can circulate under¬ 
neath, and are covered over with straw or matting. The tobacco should i 
pot be bulked down in too moist a condition. The best order for bulking i 
is when the tobacco is jus? soft enough to handle without breaking if 
too soft it must be fired and allowed to come in order again. When dl 
the tobacco is bulked down, the. bulks must be opened and the leaves 
stripped from, the stem and tiedbands * or ‘ bundles * with about so! 
leaves in each band. The band is tied round with a leaf of tobacco tied ' 
round the upper ends of the leaves and tucked in at the centre of the 
bundle; these bands are now carried to the head bam or sorting room 
They are re-bulked here in .he same way as before. Whcti all the tobacco 
is in the storing room, the bulks are again opened and the bands being 
untied, the leaves must be sorted. They should be sorted into, i, long lmf 1 
dark, 2, short leaf dark, 3, long loaf bright, 4, short lmf i’.irk, ? lugs 
that is, all torn or dirty and ve»y small'leaves, red and bright, being bami- 
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ed separately, and 6, green—six varieties in all. The sorting is most im¬ 
portant and requires strict supervision. Care must be taken that the 
coolies do not make unnecessary breakage in handling the leaves. They 
should be tied in bands of from 15 to 20 leaves. These bands are again 
bulked and left in bulk till packed. The bright is divided into four varie¬ 
ties, should there be any golden leaf. Golden leaf is pure yellow. In this 
case you have 1, bright long leaf (that is, golden leaf), 2, bright short leaf, 

3, medium bright long leaf, 4, medium bright short leaf. Lugs are often 
made into strips by taking out the thickest portion of the stem midrib ; \ is 
taken out, i of the way from the tail of the leaf. It sometimes sells best 
in this form, 

“The tobacco is packed in hogsheads made of thin staves. The 
hogsheads are made 4 feet in height and about 3 feet in diameter for de¬ 
spatch to Europe, or else, after the native custom, in bales. The tobacco 
should be packed as dry as it can possibly be packed without breaking it. 

It is generally necessary to hang it again in a barn, the bands just slung 
across the stick, and fire it till sufficiently dry. If too dry the doors may 
be left open at night, when it will probably be found in the right order on 
the following morning. The bands are packed with the butts outwards 
and tails inwards. There are three lines in each row, two with their butts at 
the edge of the hogshead and tails meeting in the centre of hogshead, 
and one in centre of hogshead. The next row is commenced from the 
other side of the hogshead. When the hogshead is filled, it is pressed 
down with powerful screws and refilled till it can hold no more. It 
should contain gootb of leaf as nearly as possible.” 

VI. IN OUDH, tobacco cultivation, according to the statistical returns 

of 1888-89, occupied 13,374 acres, showing a decrease of over 2,oco acres 
as compared with the area of the preceding year. Of the district areas 
Sitapur and Kheri appear to be the most extensive. 

VII. CULTIVATION AND MANUFACTURE IN THE PAN- 
JAB—The area under tobaccu in 1888-89 was returred as 60,^66 acres. 

In 1883-84 as many as 85,400 acres were said to have been^occupied 
by this crop; in 1886-87, however, the area was reduced to 46,437 acres 

v hilst in the following year over 19,000 acres appear to have been added* - 
The districts for which the largest areas were shown in the returns for 
1888-89 were: Juilundur, Sialkot, and Lahore. A considerable portion 
of the Pan jab tobacco crop, especially in the Lahore district, consists of 
the Kandahar i kind or that obtained from N. rustica. Other varieties 
mentioned by Mr. Baden Powell, are— Baghdadi : —The seed of this is 
very much sought after by cultivators, on account of the abundance of the 
produce; it is not imported from the place whose name it takes, but pro¬ 
bably came originally from thence. Noki, so called from its pointed lan¬ 
ceolate leaves. Sambii, this is grown in the Lahore, Amritsar, and Sial¬ 
kot districts. Purbi , an expensive kind introduced from Bengal and 
grown near Lahore; it is chewed with pan and betel nut, and is sometimes 
sm< ked. Baingani, with leaves shaped ike tin • of the baingan (Solauum 
Melongena). Surdti , a strong and bitter kind, introduced from Surat ; the 
two last-named are rare. Other 1 icol names are given for some of the 
above. All these kinds are prepared alike, by burn ing in a pit after drying 
for a couple of days or so, and left to ferment. 'The best leaves are tied 
into bundles igaddi\ t the rest are twisted into ropes, the latter selling for 
one-sixth to one-eighth less than the former (Ponjdb Prod. 9 388). The 
fallowing information -egarding the more usual methods of cultivation and 
curing adopted in the Panjab h taken from a report submitted to the 
Government of India in November 187.^ s—“ It seems to bn immaterial 
whether the land selected for tobacco cultivation is high or low, provided 
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ample means for irrigation exist. In three cases only,—parts of the Si^lkot, CULTIVATION 
Ludhidna, and Rawalpindi districts,—are alluvial tracts selected. The* pnntab 
general opinion is that alluvial lands are not suitable. Garden lands and 1 ^ * 

* goera* or manured lands near the village sites, are almost invariably > 
preferred. Irrigation, both from wells and canals, is practised, the plots 
beinjGf watered about once in every four days. Extensive manuring is 
requisite to success. Night soil, sheep and goat dung, stable litter and 
cow-dung, are used; the older the better. An admixture of saltpetre in 
the shape of f kalar 9 or ‘ reh 9 efflorescence is found beneficial. Upon i 
proper irrigation and manuring the success of the crop depends.” “ The 
sowing season commences in September. In most instances the seed is 
put into the ground during October and November, but in some places 
sowing continues till December, and in the Shdhpur, Multan, and Derah 
Ghdzi Khdn districts till January. In the Peshawar, Amritsar, and 
Rdwalpindi districts, seed is sown till February. The transplanting takes 
place during January, February, and March, and the cutting during Mav 1 
and June and sometimes in July. The plant is almost invariably cut 
down to the roots, and no second crop taken. The experiment of leaving ! 
the stems for a second crop has been tried in the Lahore, Gujranwdlah, 

Karndl, and Ambala districts, but the outturn was exceedingly meagre! 
and it is not considered worth while to keep the land out of cultivation for j 
the purpose. The usual mode of curing is as follows:—The crop when 
ripe, t.e., when it turns red and yellow, is cut down and left on the field 
for two or three days. It is then stored in a place protected from the sun, 
either in a room or under ground, with layers of dhdk leaves (Butea fron- 
dosa) or Ah, maddr leaves (Calotropis procera), and the whole covered 
over with quilts, in which condition it is left for a period varying from 
eight days to a month. The stems of the kakar tobacco are utilised, those 
of other kinds are rejected, and the remainder tied up into bundles and 
exposed to the sun for a short time. In Derah Ghazi Khdn the tobacco 
during the curing process is sprinkled with a solution of impure soda 
(sajjf), gur, and water. The object of this is apparently to give it colour.” i 

The following descriptions of local methods of cultivating and prepar- 1 
ing tobacco are, for the most part, derived from certain of the District 
Gazetteers “ In the Karndl district tobacco is very generally grow n in the 
villages, but mostly for private consumption onlv, except where local 
peculiarities are especially favourable. The dcsi variety is almost exclu¬ 
sively cultivated, of w'hich bugdi , s^rndli, and khnjuri are forms distin- 1 
guisl ed by the shape of the leaf. The plant grows best in a nice loam) 
soil, neither too stiff nor too open. A slight saline impregnation rather 
improves the plant, and the w’ater of bitter wells, or of the dirty village: 
poinJs, is best. Canal water is too pure. There L a well in the \illage 
of Phurlak, the tobacco of which is celebrated throughout the district. 

The seed is scarcely ever sown by the villagers, who obtain the young ' 
seedlings from the market gardeners of the towns, paying R1-4 tor enough ! 
to plant an acre. The land is ploughed eight or ten times, dressed most care¬ 
fully, and laid out in ridges some two inches high and eight inches apart, 
the seedlings being planted half way up the ridge on either side alternately 
and about eight inches apart, for it water lies about t,he stem, it injures 
the plant. This is done in mogh or phdgan. They arc then hand-water- ' 
ed with manure dissolved in water. Soiled manure is generally used as a 1 
top dressing, a - less is thus required. The dung of goats aind sheep is | 
the best, and old dry cow-dung mixed with ashes. The field is watered 
every ten days or so, and the hoe is then freely used, so as to kci p the 
earth about the roots open and the weeds removed. As tli£ leave., grow, 
they are sprinkled with rth or ash.es to keep off insects and improve the 1 
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flavour ; and the flowers are nipped off as fast as they appear. The plant 
is ready to cut in jet or asai h. The wholeplant is cut in the morning, and 
left in the fields for twenty-four hours to dry. Next day they are piled up and 
left to dry further. A hole is then dug and the plants are packed into it„ 
covered up with dhdk (Butea frondosa) or dk (Calotropis procera) leaves, 
and left to ferment for five to ten days. The leaves (pat) are then stripped 
and either tied up into hands ijuti) or twisted into a thick rope. They 
are, if necessary, further fermented ; and are finally dried and kept for use. 
When tobacco is wanted, the leaves are cut up and powdered with an 
equal weight of gur in a mortar. After the plant has been cut, leaves 
sprout from the stump, and are picked and used by the poorer classes ,J 
{Kariuil Gazetteer). 

In the Hoshiarpur district tobacco is grown in small well-manured 
plots, and requires constant irrigation. If following maize, in rotation, it 
can be sown as early as November, but it is often grown after wheat and 
barley (cut green), and it is then sown in February or March. The earlier 
sowings ripen in April, and the later ones in May. After being cut the 
tobacco is left lying in the field for two days ; it is then buried in a hole in 
the ground for a week, and after being beaten with sticks is made into 
twists and sold. Three varieties are grown in this district, via., ciest,gobi\ 
and dhafura ; the last-named is the strongest and most liked, and is sup¬ 
posed to be good for goitre, and on this account is exported towards the 
hills. Land suitable for tobacco fetches about R20 per acre, and if well 
manured yields three crops,—maize in autumn, wheat (cut green), and lastly, 
tobacco. 

In the Jhang district tobacco is looked upon as the most profitable of 
all crops, its selling price, per kandl, being nearly equal to that of sugar¬ 
cane, while it occupies the soil for only three months. It does not require 
anv more manure or more frequent waterings, nor does it exhaust the soil 
to the same extent. To ensure a good crop of an acrid and pungent leaf 
the sf.il must be heavily manured, but another crop can always be grown 
after it, either joivdr or turnips, or even both. In preparing soil for to¬ 
bacco, four ploughings ought to be given, accompanied by four rollings in 
order to break the clods. The manure is then spread. Sheep and goats* 
droppirgs are considered best. On the wells near Jhang, where tobacco 
is an important crop, ahout 400 maunds of this manure are given to the 
acre. After being spread and well mixed into the soil with two or three 
ploughings, the land is then rolled until all clods are broken. The seed¬ 
bed having been carefully prepared, the seed is sown broadcast, and 
covered with an inch thickness of fine manure, and then watered ; during 
the frostv months it is covered with grass. Transplanting commences in 
the middle of phagan. The transplants are obtained at the rate of four 
annas per square cubit, or are raised by the zamindar himself. They are 
watered at first every three or four days, and afterwards only once a week. 
The first weeding and hoeing is given as soon as the plants have taken 
good root. Two or three hoeings are given afterwards, and ton dressings 
three or four times. The roots are seldom manured. The breaking off of 
the young shoots from the stem (kallt bhannci) involves much labour. As 
the plants ripen they are cut, small quantities at a time, and spread on the 
ground for thr : days. The leaves are nrA then stripped off, but the plants 
a**e heaped on the floor of a dark room and covered with blankets or 
eag,its. and remain thus for a ncek. At the end of the week the leaves 
are stripped off the stalks, and twisted into ropes and carried off by the 
p u rc h aser ( V iui >>g Gazetteer). 

in the district of Hera Ismail Khan, two sorts of tobacco are grown, 
t ig., shidl'ar and g<iroba\ the latter is a coarse variety, requiring but little 
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care in cultivation, and selling at about R2 or R3 a maund. Sindhar has 
nn even, well-shaped leaf. It gives much more trouble to cultivate, and 
sells at R3 to R5 a maund, or for nearly twice as much astheother. About 
a third of the cis-Indus tobacco is exported. The Derah tobacco is mostly 
consumed in the tahsil. The people are in the habit of mixing the g&roba 
tobacco with Kandtxhdri tobacco (N. rustica), which is brought down by 
the Pavoindahs and costs R8 or Rio A maund. The Daman people for 
the most part smoke this mixed tobacco. The garoba tobacco by itself is 
Somewhat tasteless {Gas., Dtrah Ghazi Khan). 

Captain HarcovJrt, in his account of Kulu, Lahoul, and Spiti, gives the 
following information regarding the preparation of tobacco: -A seed-bed 
having been carefully prepared, the sowing is performed by simply blow¬ 
ing the seed from the hand. This is done in April or May, or later on, in 
the rainy season, when no artificial irrigation is required. The irrigated 
crop ripens in August, and the other in September or October. When 
the ripe plant is cut down the leaves are twisted round it and left to dry. 
An acre, well prepared, ought to return 10 to 12 maunds of leaf. The 
Selling price varies from 6 to 8 seers per rupee. The dry leaf has a very 
mild and pleasant perfume i tobacco forms one of the chief imports in 
I ahoul and Spiti : it comes from Kulu. The women in Spiti do not Smoke. 

* VIII. CULTIVATION AND MANUFACTURE IN BOMBAY. - 
The total area in this Presidency, utilised for tobacco cultivation in 1888-89, 
was given as 57,187 acres, which shows a decrease of over 30,000 acres as 
compared with the returns of the previous year. In his report for 1S88-S9 
the DiVector of Land Records and Agriculture attributes this remarkable 
diminution of area, affecting every district, to scanty and unseasonable 
rainfall, as also to the large stocks of previous years. The importation of 
foreign tobacco is also supposed to have contributed to some extent to the 
decrease. The best tobacco is grown in the Kaira and Khandesh districts. 
In the following year (1889-001 the total area was increased bv 21,000 acres. 
Seasonable rainfall and the high prices which prevailed during the previous 
year are said to be the causes of this increase. The Director also states that 
only in Kaira and Belgaum is tobacco grown extensively as a field crop. 

Mr. O'Conor in his repurt, p. 28, enumerates the m »re important ex¬ 
periments that have been undertaken to improve the quality of Bombay 
tobacco. In 1831 some American seed was tried for the first time a.-card¬ 
ing fo the instructions taken from Captain Basil Hall’s account of tobacco 
cultivation in Virginia. In 1831 the local Government received from the 
Resident in the Persian Gulf a maund of seed of th finest tobacco grown 
in Persia, together with full instructions for its cultivation. In 1830 M*'. 
Elphinstone, Collector of Ratnagiri, obtained successful results v 1 th some 
Shiraz and Kazeroon seed received through the Agri.-Horticultural Society. 
A crop was obtained of each kind during the monsoon, si^corid crops were 
grown in the cold weather, the latter thriving the best. During the cime 
year the Scciet \ distributed some Syrian seed. Numerous trials v. cfc made 
for some years with this seed and its produce, as well as with Persian seed, 
under the supervision of Dr. Gordon in the Howrah Botanical Gardens. 
The Persian tobacco proved to be too mild to suit the tastes of the mass of 
the people. The Syrian tobacco, on account of its greafer strength and 
flavour, 1 was much appreciated by native cultivators, arid was readily 
bought up in the basdr It was. however, condemned by London brokers. 

In 1887, some genuine Shiraz tobacco was sent by Dr. Balfour, late 
Surgeon-General in Madras, for trial in the Bombay Presidency. The 
Conservator of Forests appears to have been the only successful grower, 
and his was pronounced by the Secretary of the Agri. Horticultural Society, 
its very superior, l 
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In 1869, the Bombay Government distributed small supplies of seed of 
the Shiraz, Havanna, and other varieties to the Superintendents of Cotton 
Experiments, and to the Collectors of Kaira, Khandesh, Dharwar, and 
Karachi for experimental cultivation. In most cases the trials were suc¬ 
cessful as far as the cultivation was concerned, but the produce was entire¬ 
ly spoilt owing to want of proper knowledge of the curing processes. The 
Shiraz, Havanna, and Maryland promised the best results. In Dharwar, 
the Superintendent of Cotton Experiments, although having plenty of ex¬ 
cellent seed for distribution, could not induce the rayats to cultivate it on a 
large scale, as they feared the exotic plant would be more liable to injury 
in the stormy weather which prevails about the time when the leaf begins 
to mature. In Khandesh the experiments were successful, and the Super¬ 
intendent was of opinion that these exotic varieties could be grown in 
Khandesh successfully and with little trouble provided the rainfall was up 
to the average. The most important results of trials undertaken in this 
Presidency were those obtained by Mr. E. P. Robertson, Collector of 
Dharwar. In a letter addressed to the Agri.-Horticultural Society of 
India in December 1870, Mr. Robertson wrote as follows : —“ I have for 
two years cultivated exotic tobaccos, and have been making experiments, 
in the hope of discovering some method adapted to the climate of this 
country fur curing tobacco I am convinced that the system of tobacco 
curing ordinarily in use in America and Cuba, is of no use whatever in 
this country. Here we have the dry air to contend against. The diffi¬ 
culty is to get the midrib to dry without making the tobacco quite brittle. 
If the tobacco is packed in hands to ferment, with the midrib not quite 
dry, no care in the world will prevent the toba :co becoming mouldy and 
bad. If the midrib is allowed to become quite dry, the tobacco becomes 
brittle and is condemned as useless. It is not useless however. Tobacco 
cannot be properly cured in this country till the midrib is quite dry.” In 
the following month Mr. Robertson sent to the Revenue Commissioner of 
the Southern Division, Bombay, an account of several experiments made 
by him in curing tobacco. From this letter the following extracts are 
given “ In all well-cured Havanna tobacco, the leaf, when ready, is soft, 
pliant, and kidlike; of course, it will become hard and brittle with ex¬ 
posure to the air, and especially to the hot air of this country, but if pro¬ 
perly taken care of, it is fit, with hut little previous preparation, for the 
manufacture of cigars. The 1 cd tobacco has the defect of being 

very brittle, and further, by the system of curing pursued, it has lost most 
of its fragrance and good qualities. In 1865, 1 took a quantity of the best 
Neriad tobacco to England, and it was pronounced from its curing to be 
worthless. The point, therefore, is to discover some method by which 
tobacco can be cured in this country so as to be fit for the Ei ropean 
market. The tobacco that I reared last year was cured by me according 
to directions given by GoTone! DeCoin. At first, while there was some 
moisture in the air, the tobacco began to cure very well in the tobacco- 
house, but soon the weather changed, and the dry air rapidly dried up the 
leaves, and I was unable to proceed. To enable me, therefore, to pack the 
leaves into hands to ferment, l exposed some of the tobacco to the night 
dews, and in the morning had it made into hands about twelve leaves to 
each hand. The dews, however, failed last year, and then I had to cover 
the leaves with damp towel.;, and when moist l packed them into hands. 
This tobacco during fermentation became mouldy owing to two causes : — 
ist, that tobacco ihu3 artificially damped is very difficult to deal with, and 
requires great and constant care; 2nd, that the centre stem of the leaves 
w as not sufficiently dried un. I cured almost all the tobacco in this man¬ 
ner, but being d sheartenea at its turning mouldy, notwithstanding great 
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care, I threw the balance away in the corner of a verandah room just as 
it was. This year I again planted Havanna, Shiraz, Virginian, Ohio, and 
Himdlayan seed.” “ The seed all came up well, especially the Havanna 
and the Shiraz, the plants being very large and vigorous, many of the 
leaves being fully three times the size of the common country tobacco of 
this district.” “ As I had planted my tobacco early in the season, May, 
it ripened early, and when ready for cutting, the weather was still moist 
and favourable. The first batch was hung for three days rather closely 
packed on bamboos in the open air to obtain colour. It was then, while 
still soft, taken into the tobacco-house and hung closely packed on bam¬ 
boos. At the end of about the eighth day after being placed in the 
tobacco house, the tobacco was of good color, and had gone through a 
slight fermentation. Some was then made into hands of twelve leaves J 
each, and placed in heaps to ferment. All proceeded well for a few days, 1 
but on examining it again I found that the tobacco had commenced to I 
become mouldy all.along the stem. Just about this time I happened to ! 
examine the tobacco I had last year, when dry, thrown aside in a heap as 
useless. To my astonishment I found this tobacco to be most perfectly 1 
cured, and as soft and pliant as possible. None of it was mouldy, and it 1 
was in exquisite condition and flavour. I therefore determined to leave 
the tobacco l had in the tobacco-house to dry. This I did . A few days, 
however, after it had quite dried, we had a heavy shower of rain, when the 
moisture in the atmosphere rendered this tobacco soft and capable of hand¬ 
ling. I at once made it into hands and placed it to ferment. The tobacco 
has been thus made up for some time, and not a single leaf is mouldy, and 
the tobacco promises to cure well and to be of good flavour. From the 
above l deduce the following important points with regard to the curing 
of-tobaccoin this country If tobacco is to be cured properly, there 

must be no haste, and no attempt whatever at artificial moistening ; snd, 
tobacco should never be made into hands to undergo fermentation till the 
centre stem of e-ich leaf is perfectly dried up. This is a most important 
point, as if there is any moisture in the stem, the tobacco is certain to be¬ 
come mouldy, and a very little mould taints the whole leaf; jri, that to¬ 
bacco when cut and hung and dry should be carefully kept till the next 
rains. It should then be exposed to the atmosphere. It will soon become 
soft and pliant. As soon as pliant enough to handle without breaking, it 
should be made into hands of about twelve leaves each ; these should then 
be put into heaps of about ij feet to 2 feet high, and left quietly to ferment 
for about two months, at the end of which time the tobacco will be found 
to be perfectly cured. The heap should be occasionally looked at to take 
caie it does not get hot inside, and it would be well to cover it over with 
plantain leaves, or even to wrap it up in bundles of paper to keep out the 
air. There is another point I would draw attention to, and that is, when*, 
the weather is dry, the tobacco when cut rapidly becomes dry, and it is 
difficult to obtain colour. After several experiments I tound the following | 
the most successful method in the very dry weather. When the plants are 
ready for cutting, cut them early in the day and place them on the ground, 
all close to one another, and leave them there till the next morning. Early 
in the morning turn them over and leave them thus exposed for a second 
dav. The next morning early turn them again, and at about into 11 o’clock, 
after they have had some sun, bring them into the tobacco-house and place 
them in heaps about nine inches to one foot in height Leave them for a [ 
dav to ferment and obtain colour, turn the heap over next day, and as soon ! 
as the leaves are of a good yellow colour, hang them from bamboos in the'! 
tobacco-house. It must bo borne most carefully in mind that the operation ! 
of thus placing them in heaps in the tobacco-house to obtain colour is danger- 
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t lC hea ?f re 5 wre the greatest attention, for the leaves bein~ 
full of moisture rapidly ferment, and become hot and mouldy; there- 

rem’=f ^ff an V'u atC ’! n . g lS , necessar y> an d no plant should be allowed to 
remain afte r it has obtained colour, but should be at once hung up. It will 
while hanging, continue to obtain a fuller and better colour. HaU till drv 
and proceed as detailed above. The great points are to obtain a colour 
T g to dl 7; to use no artificial method of moistening, to have 
main foto ht 'J ait fo f themoi f atmosphere of the next rains; then to 
£ irkJ tt, h ? nds ’ and Iea , ve to ferment for about two months. I venture 
to give the above results of my own experiments, hoping they mav aid 
others ancl induce them to make further experiments, fnd at Sh we 
niay, by this means, arrive at a simple and certain method of curing tobacco 
m this country fit for the European market. The present countrf method 
mn?L n ° USe ! and ' l - '* qu ' tC Im material to the natives if the tobacco is 
Pnhi^’ ?° l° n g as it is strong and pungent. The method adopted in 
Cuba is also one that does not suit this country, as tljere they have constant 
showers, and all the instructions, say—‘ Avoid excess of moisture.’ 1 n thi* 
country, when tobacco is ready, we generally have a fine hot wind and no 
showers, and, therefore, we must wait till the monsoon. It is possible how- 

dam’ D mnU»rP Uae tf, t . lh,sdela y ™'g ht be avoided, and that an artificially 
damp mo,,lure might be obtained in tobacco-rooms or houses by the use 
of wet k'iskus or juwuser tatties.” •> 

In November 1871 Mr. Robertson sent various samples of tobacco 
prepared by him, to Mr. Broughton, Quinologist to the Madras Govern.' 
ment, and to Dr. Lyon, Chemical Analyst to the Bombay Government 
mr analysis Regarding a sample of Virginian tobacco prepared in ?S 6( ' 
Mr. Brough on remarks ; I find it to contain three per cent.“f nicotine 
most certainly. It yields 22-9 per cent of ash, of which 10 67 per cent 

On actual smoking the (obacco Vg-od, though iiVof 
eons.dercd as an Indian production for the European market it is a sue’ 
Its only fault appears to reside in the curing. Three per cent Is a 
somewhat small pet centage of nicotine for Virginian* tobacco whLr. ■ , 
to contain Ordinarily a considerably larger amount The »il 
but little calcic carbonate, an/ is suitable for tobacco cul ivm "' 
beven samples were examined by Dr. Lyon, who re^rfod as 

I he first point to be noticed is the great general similarity in chemical 
composition which exist between the mineral constituents of the var 
samples of Shiraz and Ilavanna tobacco. This resemblance is espechllv 
noticeable as regards the proportion between the basic constituents vim 
• f potas [ 1 ’ l,r ?' e, and magnesia. The resemblance tends to confirm the 
mb .cnee terminating the 12th paragraph of Dr. Forbes Watson’s rtnort 
(1871) on the cultivation of tobacco in India, of*., ‘that tob cconff 
grow; ,.om different seeds on the same soil will possess substantial?! an 
idem,cal composition as regards their mineral constituents.”’ “ I woukfoievi 
nc a th ^" twn !°' he relatively large amount of chlorides in thetobacc! 

Sh,r ? Z aad .H ava "n a ) of *871. It is possible that this is due fo the 
presence of chlorides in the manure, &c., used. If so, it affords a proof 
of t. e faculty with which the tobacco plant alters its mineral ronstitii nts 
according to the nature of the soluble matters present in the soil on -..hk-fc 
it is gr y.n. r.nd (: owing its susceptibility 10 treatment; hold 1 nut c, 

being able to improve the mineral constituents of the plant in an* 
desired erect,on by properly apportioning the soluble S «h? 

( " ployed 1 should thinlT that the presence of chlorides fo a t 
■1 ... quantity in the plant must tend to lower its quality: the presence of 
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alkaline chlorides, in all probability, confers saltness, not only on the CULTIVATION 
tobacco itself, but also on the smoke, from their volatilisation. It would, in Eomba T' 
therefore, appear advisable to avoid as much asjpossible the presence of 
chlorides in the manure to be applied to the soil. It is curious that the 
percentage of nicotine is smaller in the Shiraz tobacco of each year than 
in the Havanna tobacco of the same year; and remarkable also that the 
nicotine is very much less in quantity in the tobacco (both Shiraz and 
Havanna) of 1871 than in the tobacco of any other year. This diminished 
percentage of nicotine in the tobacco of 1871 may be due to an alteration 
in the method of curing adopted. It is remarkable, however, that coin¬ 
cident with it we have a decided alteration, as shown by the increased pro¬ 
portion of chlorides present, in the mineral constituents of the plant. It 
yvould be worth while, I think, to conduct a few experiments something in 
this way. Samples of the same variety of tobacco might be grown on the 
same soil, under the influence of different manures subjected to the same 
process of curing, and then submilted to analysis. This appears to me to 
be a likely method of ascertaining the best way of improving the quality 
of the tobacco. The curing process also might be varied with a view of ' 
ascertaining the effect of alterations in it on the percentage of nicotine. ,, j 
Mr. Robertson, commenting on these two reports, says:—“Both Dr. j 
Lyon’s and Dr. Broughton’s letters are in my opinion extremely interest- j 
ing and instructive to those interested in tobacco cultivation. Their analy- ' 
sis proves that the opinion given in Calcutta that the samples sent by me 
to the Agricultural Society contained no nicotine, was erroneous. I have, \ 
in subsequent experiments made in 1871, on tobacco grown in the rains of | 

1871, closely followed as to curing the directions given by Dr. Forbes 
Watson of the India Office. But I purposely continued from year to ! 
year to plant on the same soil, manuring it highly and using a very consider- | 
able amount of ashes Dr. Lyon’s analysis, as remarked by him, proves j 
very clearly the truth of Dr. Forbes Watson’s remark in paragraph 12, j 
page 6, of his report, as to the influence of acclimatisation on the com- I 
position of the ash. It will also be noticed how, year bv year, nothwith- 1 
standing full manuring, the quantities both of potash and of nicotine have j 
steadily gone on decreasing, till in 1871 none of the potash remained, and 
but little nicotine. These experiments are, I think, also a proof that as yet 
we do not fully understand the cultivation of tobacco in India, for they have 1 
been made entirely on red soil, a soil not generally considered as suitable I 
for tobacco, and as irrigation was not available, the seeds were planted in I 
May, and the crop was commenced to be gathered in September and 
October. That the red soil is well-suited for tobacco is clear from Dr. j 
Broughton’s remarks, vie., that the * specimen fulfils the conditions neces- 1 
sarv to tobaco of good quality to European smokers.’ It appears evident, ! 
therefore, that tobacco of good quality can be grown on common red soil 
if only the nece^.ary condition of rotation of crop is atttended to, and if | 
the seeds are planted about the middle of May. This is somewhat im- 1 
portant, as tobacco is a very valuable and remunerative crop ” “ I would, [ 

however, venture to remark that the experience I have gained after four j 
seasons’ careful attention of the subject is that, as 1 gards curing tobacco 
for the European market, it is next to impossible to hope ever to cure it in 1 
this country at a profit for export to the European .markets. To cure I 
tobacco well, is, even if following the most simple methods, exceedingly ! 
troublesome, and requires more care than natives will evei give to it, 
especially as by the native method with less trouble and tare comparatively | 

(when the trouble and care is considered as so much expenditure), as ' 


favourable a price can be obtained for their own tobacco in the 

grown for the European ! 
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! market.” In a report on some samples of tobacco grown and prepared at 

I the Government Model Farm, Khandesh, Dr. Lyon writes Before 
commenting upon these analyses, I have, in the first place, to point out 
* that very little is known as to the influence which the chemical composition 
of a tobacco has on its quality and commercial value, and that it is futile, 
therefore, to attempt to draw any but very general conclusions as to the 
quality or value of tobaccos from the results of their analyses. Further, 
we know exceedingly little as to the influence which varying conditions of 
climate and soil have on the chemical composition of tobacco. It is there¬ 
fore, much better, I think, for the present at any rate, to regard analyses 
; such as those under report in the light of experiments undertaken with 
the view of collecting data from which ultimately conclusions may be 
i drawn on these and other similar points. We are now, as it were, onlv at 
the first stage of the enquiry, only collecting data, and ought to content 
ourselves with recording facts, leaving their interpretation until such time 
as enough analyses have been made, and data collected, to give reason¬ 
able ground for supposing that conclusions grounded upon them will be 
fairly correct.” 

In 1885 some samples of tobacco grown at Nadiad, in the Kaira dis¬ 
trict of Bombay, were forwarded to London by the Bombay Govern¬ 
ment for valuation, and a few extracts are here given from the reports of 
various well-known tobacco manufacturers in Great Britain 


“In determining the value of this article, we require to take into ac¬ 
count the present value and supply of North American tobacco, as that 
we think would be its principal competitor for cutting or for roll. There 
is a plentiful supply of American for filiars, and the prices are low this 
season, and when such is the case other growths are at a discount. It is 
to be borr.^ in mind, also, that the bulk of American is in the form of 
c stripts ’ which is much more suitable for our purpose than leaf. To com¬ 
pete successfully, therefore, with that growth it would require to be fresh, 
dean, well cured, and dried, and to possess th^se two qualities in addition* 
it must smoke pleasantly, and take a good drink of water; in other words* 
it must possess the quality of absorbing a sufficient supply of moisture to 
overcome the cost and the duty, and yield a profit when sold at a low 
price two or three pence under the duty. We have tested the Indian 
growth on both these points, and find it deficient as compared with the 
| American. There is another purpose for which it might suit, that is. as a 
filler for cigars, but of that cigar manufacturers will be the best judges ” 
(Extend from the Report of Messrs. Thomson fef Portions, Edinburgh). 

“ The stalk is too coarse and heavy for the narrow-shaped leaf, too much 
like Arrakan growth to find a. market here, but might possibly do so on 
the Continent. The cause of this is the use of indigenous seed, and the 
onlv remedy the use of seed from J apan or Java, which carries a broad 
leaf on a thin stalk, and in good condition is worth from 5 d. to $d. per 
pound.” (Extract from Report of Messrs. Richard Lloyd and Sons , 
London ). 


“ The condition in which unmanufactured tobacco should be shipped 
from India is a very important point, particularly for tobacco suitable for 
spinning and cutting, and, unless the tobacco 'is carefully dried before 
packing in bale or hogshead, the results are very serious Indeed. The 
shipper suiters in value and disappointment, and the tobacco has a stigma 
attached to it. Wo have seen what would have been good tobacco, had the 
drying been attended to, sold for export at id. per pound, quite unfit for the 
duty. 1 he classification into size of leaf is very important, also colour and 
texture. There is another important matter, and that is the stemming, or 
withdrawal of the midrib after the tobacco is cured, before the process of 
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classification or after it. We think we are correct in stating that 75 per 
cent, of the importation from the United States is stemmed tobacco. 
Manufacturers who produce roll or cut prefer stemmed tobacco, unless 
when birds' eye is required, or the making of snuff. In curing tobacco for 
spinning or cutting there must be no fermentation ; with tobacco for cigar¬ 
making it is somewhat different.” “ From the flavour and appearance of 
the sound leaves, we are of opinion that the tobacco had been somewhat 
fermented after curing. The sound leaves had very good colour for spin¬ 
ning, but quite unsuitable for cutting or cigars. The selection with regard 
to texture and size of leaf had not been attended to. Some of the leaves 
were suitable for cigars on aecount of texture.” “ Looking at the sample 
as a whole, we would describe it as * nondescript.* The burning pro¬ 
perties were very defective, the stem or midrib too fleshy or thick in com- j 
parison to size of leaf. We worked up the samples into roll, but the results 
were very unfavourable, the taste and flavour being very objectionable. ( 
In growing tobacco it is desirable that the planter or cultivator should 
have a specific object in view, t.e,, if bis intention is to export his product, 
or to manufacture in India. Should he decide on exporting to the United 
Kingdom, it will be requisite for him to fix on producing tobacco suitable , 
for either spinning, cutting, cr the making of cigars. This arranged, j 
select the most suitable seed, adapting the soil so as to produce a leaf 
with all the necessary qualifications, when the plant is matured, cutting 1 
and curing, or drying, after the American manner, if for spinning and 
cutting, and after the Cuban method for cigars. The importations of l 
tobacco from the United States (for spinning and cutting) into the United 1 
Kingdom, and for cigars from Cuba, Mexico, United States of Columbia, 
Germany, and Holland, have to be feared by the Indian grower, he has 
to face all this competition. Still we think he will obtain a share of the 
business, provided he complies with the necessary conditions and is pre¬ 
pared to adapt himself to circumstances. The questions of proper drying 
before shipment, the classification of length and texture, and colour, 
freedom from dirt, sand, and fermented flavour, and the withdrawal of the 
stem after curing must all be carefully attended to in order to success.” 

“ We have since learned that a very large proportion of wrappers, or out¬ 
side covers for cigars, are imported into the United Kingdom with the 
stem taken out or stemmed. To make toba:co-gro\ving in India a suc¬ 
cess in ten years the Goverme.nt should engage thoroughly practical 
Americans to instruct the cultivators, teach them how to grow, and how to 
cure, and see that their orders are strictly carried out ; this applies to ; 
tobacco for spinning and cutting; the Cubans for tobacco for cigar-making | 
otherwise the position will not be much better fifty years hence ” ( Extract I 
from the Report of Messrs. J. & K Belly Glasgow). j 

“ We believe that nothing can be door with the Indian tobacco in this 
country *0 long as the native seed is used 5 we should suggest that seed 
should be used and obtained from the ‘ Fostenlander * district of Java, or 
from British Honduras, which, in our judgment, are likely to produce 
good results in Indian soil. There is a large consumption of tobacco 
grown in the Dutch colony of Java, which might, we bciiovc, be partly 
supplied from India, it the same seed be used, and the same care in culti- : 
vation be exercised *' {Extract from the Report of Messrs. Sales , Pollard * 
fcf Co., London ). 

KhAndf>sh.—T obacco was grown in Kh^ndesh as early as 1660, and 
spread thence to Gujr^t. Its area in 1888-89 was given as only 2,31*2 I 
acres, and its export is now insignificant. So much has the local tobacco 
fallen off by careless tillage, that it is row' almost set aside for the exotic 1 
Virginian and Shiraz hybrid. This was introduced as an experiment in 1 
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1860-70 by Mr. Fretwell, Superintendent of the Model Farm. The two 
seeds were accidentally mixed together and the present crop is a cross 
Detween them* The Havanna seed was also tried, but was found too 
delicate for the climate and was given tip. The local tobacco is considered 
Xf™ \ I ? . or to.the mixed variety both in strength and flavour. Next to 

the alluvial soils, which are very limited, the grey soil on the sites of 
deserted villages Is the best for tobacco. Failing this,- black soil is chosen 
though light red is in some respects more suitable. In the grey soils of 
village sites very little manure is wanted. After more than one crop has 
been grown, an occasional dressing of old farm-yard manure is used. 

Irrigation, though objected to by some* is, in Mr. Fretwell’s opinion 
especially in the dry east, necessary, not so much for'the growth of the 
plant, as to bring the curing season before the middle of November when 
the air is still moist. Tobacco is generally grown in small plots of not 
more than one-eighth of an acre. The sowing season lasts from fune to 
August, but is sometimes delayed till October. Twice during grow th the 
suckers are removed, but this is usually very carelessly done.° In a native 
held, nearly all full-grown plants have suckers, rivalling the parent stem iri 
luxuriance, and they flower both on the sf :ms and suckers. The cultivators 
seldom show any signs of an attempt to limit the number of leaves. For this 
reason the leaves are not properly developed, and their strength and flavour 
never come to perfection. The cutting last? from November to February or 
about five and a half months from the time of sowing. At the time’of 
cutting, the lower leaves are usually faded and yellow, the central ones in 
prime condition, and the upper ones unripe. Generally, the whole plant 
is cut and the fiower*buds nipped, leaving a few inches of stem which 
again throws out fresh leaves. But these afe worth very little and afe 
seldom gathered. The Kunbis, from a feeling against destroying vege¬ 
table life, do not cut the plants themselves, but employ Bhils and others 

° 1^ ^° r t ^ ieTn * ^ ^ ew f be better husbandmen, especially among the 
Musalmans and those near the Government farm, pluck the leaves singly? 

According to the common wa\ of curing them, the plants, as they afe 
cut, are laid in rows on the ground until the leaves lose their brittleness and 
become limp and flaccid. They are made into bundles erktis, of four or 
five plants each and brought to some convenient place for drying, very 
often to the roof of the owner’s house, and laid in dose overlapping rows 
When the colour of the leaves has begun to change, the rows are turned 
over, and this is done several times with many sprinklings of watei till all 
are of nearly the same shade. At this stage, aberut twenty-five small 
bundles are made into large bundles, jmiis, tied together with a few fibres 
of the r jt ol the palas (Butca frondcra) tree, sprinkled with water, stacked 
and coven.d w ith gunny cloth or roslm (Andropogon Schcenathus) grass, 
and loaded with heavy stones. To equalise the fermentation, every third 
day the bundles are turned, watered, and rebuilt. This water sprinkling, 
made necessary by the dryness of the climate, destroys the finer qualities' 

. *‘ 1C Tobacco. 1 he process of curing is entirely performed in the open 
air and takes from five weeks to three months. T he part near the stem is 
a ways mouldy, and the rest varies irom the proper fawn colour to deep 
black. Much is absolutely rotten 

Blackened tobacco, though useless for any other purpose, is generally 
prefer; .‘d by the n- tives. I he present method of curing must continue, 
unless, by tne help of irrigation, tobacco is sown in June and cut in Nov¬ 
ember, and a drying house is made under ground and covered with thick 
thatch. Even with this care, the wind will probably be too strong to allow 
leaves to grow perfect enough to be made into cigars. The only improve¬ 
ment m curing, introduced on the Model Farm, is the tutting'out of the 
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stem. The average acre cost of tillage (in 1880) varied from R30 to R35. CULTIVATION 
and the outturn lrom about R144 to R250 (Bombay Gas.. A'//., 165). in Bombay. 

In Nasik no well-to-do Kunbi will grow tobacco, because, as it is said, 
his aversion to destroy life will not permit him to nip off the flowering 
shoots. The cultivation is generally entrusted to Bhils or Kolis, who are 
paid half the produce for their labour. When the leaves are ripe, they are 
nipped off and three or four of them are laid one over the other in the sun 1 
to dry. They are turned from time to time, and after a fortnight sprinkled ! 
with water, sometimes mixed with the sap of mango-tree bark or the juice j 
of a coarse grass called surad , and packed in underground pits, or, if the 
quantity be large, stacked closely in the open air for eight days. This 
heightens the colour of the leaf and improves its flavour (Bombay Gaz ., 1 
XVI.y 101 ). 

Hove, in the account of his lour in Bombay (1787), page 113, thus 
describes the mode of cultivation and preparation of tobacco in Cambay at I 
that date:—‘‘The tobacco plant is of the same species as that cultivated in 1 
the West Indies. The soil is partly a light white clay, but the greatest I 
part consists of a soft sand. The seed S is sown under cover in baskets 
as soon as the first rain has fallen, from whence they transplant it about | 

3 feet from each other. Two months after these plants were set, the tops, I 
except those which were intended for seeds, are cut off so as to give to the ' 
leaf a more \ igorous growth. The leaves begin to turn yellow about October I 
and are plucked off as they ripen and are suspended in shady places to , 
dry. Those that arc plucked at this time of the year (April) are the late- 
ral shoots which are taken off as they arrive to a tolerable size, and are j 
laid into barley straw where they acquire the yellow colour, when they are 
dried like the former. They besprinkle them with a kind of svrnp not un- 1 
like treacle, which is extracted from the juice of the Borassus and Corypha, I 
which gives them a particular flavour, and by the moisines6 they are enabled j 
to spread them in small packages in their natural form, and press them 1 
lastly down between two boards by the help of slones, in which state they | 
are exported to Surat and Bombay markets.** “The price of tobacco is 
monopolised by the Company’s brokers; therefore it is not well known | 
to any persons but themselves. The Nabob is entitled to the half of every 1 
produce, but commonly leaves the poor farmer only the fourth part. ,, 

IX. TOBACCO IN SIND.—“This plant is grown in the kharif season. 

1 he first crop is called A drt, the second is gathered about a month later, 
and is inferior ; its name is Bautin or Bajara . There are several v arieties : j 
The chief are, 1st, Shikarf*uri t of which there are two kinds, Talkh (bitter) | 
and Min ho (sweet); 2nd, Siudi, a dark and inferior article. All the Sind , 
tobacco is sweated in cocks. ..nd covered with mats, preventing the access of 
air. Hence its inf.-rioi if v, when compared with American” llfr. Storks). 

TTvnTA Cl r^ T p V M 1 F IO * N ^ D p ^ NUFACTURE IN CENTRAL CULTIVATION 
INDIA.—Dr. R. H. Irvine, late Residency Surgeon, Gwalior, gives the 

following description of the famous Bhilsa tobacco and the mode of culti- I 
vating it ; The Held has been celebrated for above one hundred years , 
for producing this superior tobacco. It is situated eastward of, and ad¬ 
joining to, the wall of the town of Bhilsa, and is completely enclosed by a ! 
wall of stones, containing an extent of six or seven big has (say, about three 1 
acres). In this space, tobacco is alone cultivated, and no other crop. The 
ground is copiously manured, nearly the whole of the town manure being j 
ploughed into the ground prev mis to planting out the tobaa o plants 
The manure is a compost, of cow-dung, horse and sheep-dung, straw, tiro- ' 
ashes,and general refuse, amongst which must not be overlooked the baked ' 
clay of broken earthen pots. This field (done produces the superior tobacco, 
though that plant is extensively cult:v.«teJ ol the ordinary quality round 
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the town. The fine produce of this field is nbtto be bought. The soil is 
not alluvial, being- far removed from any nullah or river. Besides the im¬ 
mense quantity of manure supplied, the plants are carefully weeded and 
thinned out, the strongest only left; the flower-buds are nipped off, saving 
the few allowed to remain for seed; and five or six leaves are the utmost 
extent allowed to remain on the plants. The seed is never changed The 
soil appears to consist of dbbris of various kinds, and stiff loam! in‘nearly 
equal proportions. The debris is chiefly the remains of substances in the 
manure, small pieces of red and black earthenware and carbon: also of 
small pieces of kankar tcalco-siliceous concrete, effervescing slightly with 
acids), and pieces of compact felspar and black schorl. The other half or 
elutriated portion, is a stiff dark coloured loam.” “ The presence of the 
carbonate of potash is doubtless owing to the large quantity of wood 
ashes contained in the manure applied. The chief, if not the only cause 
of the goodness of the tobacco of this single field is the very careful and 
high cultivation applied.” Mr. O’Oonor says that in Centrll India 
tobacco is grown on high, well-ploughed lands. The leaves in the pro¬ 
cess of curing are sprinkled with, earth containing reh salts, and that they 
are also sometimes steeped in tobacco-water. A second crop is frequently 
taken from the stems left after the first crop has been gathered, and 
the yield is said to be abundant. In Malwa , rusa grass (Andropogon 
ochcenanthus) and muJar leaves (Calotropis gigantea) are used in the for- 
mentation of tobacco, and are supposed to improve its flavour. The grass 
contains an aromatic volatile oil, and the madar leaves an acrid principle 
both of which are approved by native taste. ^ 9 

XI. CULTIVATION AND MANUFACTURE IN THE CEN¬ 

TRAL PROVINCES.— The area under tobacco in these Provinces (ex 
elusive of the Feudatory States and Zamindaris) was seated to be iokio 
acres in 1888-S9. The plant is cultivated in small patches in the vicinitv 
of nearly all the vdages, and the whole of the produce is consumed locally 
The seasons for sowing and cutting vary in different districts. In Nar- 
singpur the crop is harvested exceptionally early, vis., in October In other 
districts the stems are cut usually in February and March. The curino- it 
done in a very rough and primitive fashion. The average yield in these 
Provinces is stated in Mr. OConor’s report to be about 20oIh to the acre 
m d the price from tour to twenty pounds per rupee according to quality’ 
The well-to-do classes mostly use imported tobacco. ° ] * * 

XII. CULTIVATION AND MANUFACTURE IN BERAR — 
According to statistical returns tobacco occupied 15,760 acres in ioS 3 - 8 o 
This shows a great falling off compared with the extent of its cultivation 
during the preceding year. The fluctuations observed in the returns for 
previous years are mainly to be accounted for by the varying character 
of the seasons. At present Amrac o is the largest tobacco-bowing dis¬ 
trict. '1 he quality of the tobacco is poor; and most of it is consumed 
locally. Dr. Lyon analysed a sample of tobacco from the Buldana dis¬ 
trict v/ith the following results 

Potash, .... 

Chloride of potassium . . 

Oxide of iron and alumina 
Lime ..... 

Magnesia . . * 

Carbonic acid 

Sulphuric acid . . * 

Silica. 

Phosporic acid 


Percentage of ash 
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Commenting on this analysis. Dr. Lyon says : — " The market-value of CULTIVATION 
tobacco depends very much on delicacy of fia’voiir and aroma, points not in Berar * 
appreciable by chemical analysis, and on which the influence of the 
methods of curing or drying adopted is not yet made out. It is hence not 
only very difficult from an analysis alone to give an opinion as to the- 
nuality of a tobacco, but also even more difficult to suggest the proper 
remeu;^ measures for inferiority of quality. I may, however, state that 
except. m s '*^wing a slight deficiency of soluble extractive, the proximate 
analysis of thu tobacco gives no indication of inferior quality. The 
analysis or the mineral constituents or ash shews, however, that the tobacco, 
like most Indian sample*, contains less potash and more lime than the 
finer American tobacco. It wotild. therefore, appear that manures con¬ 
taining potash salts might be advantage 'nsly employed in the cultivation 
of this tobacco. The following information ;* taken from O’Conor’s 
report i In Berar, as in the Central Provinces, the ^vera^e Teturn per 
acre is very poor indeed. I n West Bc-rar a rayat is satisfied if.he g«ts 200& 
of cured leaf to the acre. In East Berar the yield is better, but still verv 

f )oor. The highest recorded yield amounts to sooib, but the average is 
idle more than half this, viz., 25Slb. The yield might be greatly in¬ 
creased by liberal irrigation and more care generally. Prices vary greatly 
according to quality and other circumstances. ” “ The average price is 
stated at from 3 to 5 seers per rupee, or from one anna and seven pie 
to two annas and eight pie per pound. There is hardly any competition 
in the trade in tobacco.” 

XIII. CULTIVATION AND MANUFACTURE IN MYSORE CULTIVATIO 
AND COORG. — The following information regarding tobacco operations j In Mys ,J p ® 
in Mysore is taken from Mr. O’Conor’s report, and from the Gazetteer. 

Tobacco is grown on land where ragi and other similar grains are culti¬ 
vated. Arid sandy soil is preferred, though black soil is sometimes utilised. 

The seed is sown in June or July, #\c„ after the early rains have commenced. 

The seed-beds arc prepared in the vicinity of wellsor other sources of water 
supply. The seeds arc sown mixed with dung, and after being pressed 
down smooth with the hand and watered, they arc covered with mats or 
with the leaves of the date-palm. When the plants come up the coverings 
are removed. If the plants are wanted quickly more dung is given, and 
all weeds are removed. The seedlings are transplanted into fields pre¬ 
viously prepared by freauent ploughings. and manured by cattle and 
sheep. The plants are placed in holes 18 inches apart and'are filled in 
with a mixture of red earth., sand, and dung. As this is the rainy season 


lv required. The plants are toppc.„ ... 
r been set out, six or seven leaves only 
stem, And the suckers are removed, 
member and January, are cut do 
ground; the stems'aie then split U 


>out a 
being 
The 
*vn to 
ngth- 
then 


artificial watering is not 
month and a half after Iiavir 
allowed to remain on each 
plants, which ripen between 
within four or five inches of tl 

wise, each portion c WT) tog three or four leaves, i hese half stem- 

strung upon a line passed through their lower ends, and £ or twenty davs 

they are exposed to sun and air. Every thud day they are turned nd 
should there be rain they must be covered with mats. The tobacco is then 
taken into a house and arranged in a heap. After being turned four or 
five times, three days intervening between each operation, the tobacco is 
considered fit for sale, and is made up by the merchants into bundles whh h 
include the stems. ‘‘The Battadpur tobacco has the reputation of l a n7 
the best in this Province, the red soil on which it is grown is much superior 
to that round Bangalore, and the sample of the tobacco sent to Mr 
Broughton was pronounced by him to be richer in potasv.ic carbonate thm* 
many of the native specimens which he had tested". A plentiful supply of 
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the ashes of plants and of wood, stated by him to be required for manure, 
can also be easily procured from the jungles in the immediate neieh- 
bourhood {Letterfrom Officiating Commissioner, Nundydroog District , 

fated February 1874V A tobacco produced in the Perivapetna taluk of 
Ashtagram division is also said to be of very superior quality. Tb- 
climate, however, of Mysore is on the whole considered to be unfavo-^le, 
°w.ngtothe dryness of the atmosphere during the critical tinm "» curing. 

I he following interesting description of the cultivation -nd preparation 
of tobacco in the neighbourhood of Serinp-apatam istaf-^ n from Buchanan’s 
Journey through Mysore and Canara, Vol III., 4*1 (1801) : — 

“ Tobacco is cultivated not only in gard^-* j ; &ut also in rice-land and 
dry fields. In the first and last case^ the cultivator pays the usual rent. 
When it is cultivated on rice*’«‘^> the Stale gets one-half of the produce! 
In the month preceding '-he summer solstice, the field is ploughed fourteen 
or fifteen times In the month following, furrows at the distance of two 
cubits are drawn throughout the field, and are filled with water. In these, 
young tobacco plams from the seed-bed are placed, at nine inches distance' 
and a little dung is put at their roots. The young plants are then covered 
with broad leaves, and for four times are watered once a day. These 
leaves having been removed, the plants for three times get water once in 
four days; and even again on the twentieth day, should the rainy season 
not have then commenced. Al the end of the month the whole field is hoed, 
and the earth is thrown toward the plants in ridges. At the end of the 
second month this is repeated, and at the same time all the leaves, except 
from six to nine, are pinched from ev'-ry plant ; and all new leaves, that after¬ 
wards shoot from the centre, are once In eight or ten da vs removed. When 
it begins to whiten, the tobacco is fit for cutting. After having been cut 
to the ground, the stems are allowed to lie on the field until next dav, 
when they are spread on a dry place, and exposed to the sun. Here the 
tobacco remains nine days and nine nights On the tenth morning some 
grass s spread on the ground ; on this heaps of the tobacco are placed, 
and tuc roots are tu.ned towards the circumference. The heap is covered 
with straw, and pressed down with a large stone. In these heaps the 
tobacco remains for nine days. The stems are then removed from the 
leaves, of which from six to ten, according to their size, are made up into a 
small bundle. These bundles are again plan din a heap, covered with 
-Iraw. and pressed with a large stone. Every evening the heap is taken 
downs and, each bundle having been squeezed with the hand, to mnlce it 

oil, the whole is Hg iin as l.cha On the fifth < vi-ning rim to¬ 

bacco is spread out all night to receive the dew. Next day the heap is 
rebuilt, and this process of heaping, squeezing, and spreading out to the 
dew, must be in all performed three times ; the tobacco is then fit for sale. 

1 he larger leaves of th's tobacco seem to me to be well cured for the 
European market, being not so dry as usual with that cured in India, but 
rmr ,t and flexible. For three successive years, tlmee crops of tobacco may 
be taken from the same field : but before a fourth crop some other article 
must intervene for at least one year ; and after this plant, even in gardens, 
no second crop is admitted.” 
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ing as a lcvor and supported on pillars. At the lower portion of the 
beam is fixed a peg which, when the beam is lowered, crushes the tobacco 
placed in a hollow below. The fragments of tobacco are collected by a 
broom, and sprinkled with water; and afterwards made up into balls of 
different sizes. Tobacco intended for chewing is called khaint , surti, or 
dokhta in Patna -; tobacco for smoking is known as pidni or pint; and 
snuff is called fids or ?ias. Tobacco which is spiced or scented is known 
as khambira or khamwira ; sdda is plain tobacco; and a mixture of the I 
t\\o is called doras or dorusa. The principal spices used in Bihar for mixing : 
wkIi tooacco aie ; - jatamansichhanla, suga?id-ivaia, and sugand^kokila. . 

Mr. Baden Powell, in his Panjdb Products, says :—“ Every kind 
^tobacco is either “ halka 9 or u philtaF that is, weak or mild ; and kaura , 
whtch is superior, strong, and pungent. Tobacco-buyers test the strength, 
oi tobacco by placing a bit on the tongue, and seeing whether it produces | 
any irritation. ^ Strong tobacco is heavier than mild, ” According to Dr. ' 

Dymock the guraku which is used in the Jiukuh is a mixture of tobacco ; 
and gur in equal proportions. This substance has the appearance of an 1 
extract; when required for use it is broken into fragments and packed in 
the chilam, and ignited by placing on the top a layer of burning cinders I 
or of rice balls specially prepared for the purpose* The following in¬ 
gredients are mentioned by Mr. Baden Powell as being used in the pre¬ 
paration of the khamira smoked by the wealthier classes in the Panjab : — 

Preserved apple, gulkhand (conserve of roses), panri (the dried clip¬ 
pings of pan leaves) muskhbdla (a scented wood), sandalwood, ilachi 
(cardamoms), khesra (the arak or essence of the flowers of Pandanus), 
kokanber (wild jujubes), and occasionally the pulp of the pod of amaltds , 

(Cassia Fistula) A cheaper kind is made merely with sandalwood, wild 
ber fruit, and gugal gum fBalsamodendron), and sells as cheap as 7 seers 
per rupee. The real khamira is sold by the jarful, not by weight. 

1 he snuff used in the Panjib is made of noki tobacco pounded*; the best 
comes from Kabul, Kandahar, and Peshawar. 1 

I he tobacco used in the North-West Provinces for chewing and eating 
is all imported from Oudh, and is sold in the leaf at from ten to fifteen | 
rupees a maund ; »t is bought in the raw state and prepared by the pur- ; 
chaser; that eaten with pdn is a decoction prepared bv boiling the leaves 
in walei after carefully separating all the stalks and fibres and cleaning 
the tobacco from all impurities. After being twice boiled and allowed to 
stand for twelve hours, the water is drawn off, and, after being thickened i 
with perfumes, is evaporated until it assumes tho consistency of pnsto, 

1 iie second, 01 ir 'orinr Kind, which is eaten alone or with pdn, is merely 1 
the dry leaf well saturated with water in which the stalks . nd fibres have I 
been Wedi In the Momdubad district tobacco for smoking is usually nro- 
pr.red in three ways. Tin best son consists of half tobacco and half 
molasses. With cheaper sort* a considerable quantity of rdk, an impure I 
carbonate of soda, is mixed, and the proportion of molasses is dimi¬ 
nished. 1 he flavour 01 interior tobacco is said to be much improved bv 
the addition of rdk . r 

Indian Cigars.— During the last twelve or fifteen vears there has been Indian Ctaari 
a steady in.proyemcnl m r.gar manufacture, both as regards make and 
This is more especially the case in rrgard to those prepared in 
the M adras Presidency, i t must have taken a considerable time to .acquire . 
a last for the old style t.l ‘ tricliy ’—a coarse, black, brinv cheroot with a 
hollow reed inserted down the centre to cn.ibl. it to draw properly. The 
piescnt representative, with its carefully selected wrapper of thin glossy j 
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leaf, is so far superior as not only to have replaced the Manilla, which used 
to be the fashionable smoke in India, but is gaining, as statistics will show, 
a reputation in Europe. There are at present nine factories for the manu¬ 
facture of cigars in Trichinopoly, and one in Malabar. 

Dr. Shortt thus describes the native mode of manufacturing cigars in 
Soutnern India : “ the Indian cigar-maker, like all other Indian artisans, 

works with very few tools. To turn out the most approved cigars, he 
needs only a small board, a pair of scissors, and a smooth stone, weighing 
5 or 6 pounds, to serve as a pounder. He first tears off the midrib, ouc 
of a parcel of leaves, which he sorts at the same time in two heaps. One 
of these contains the best leaves reserved for the covers, and those unfit 
for that purpose are put in the second heap, and are used to fill the inte¬ 
rior of the cigars. Then a roll is made of the leaves intended for the cover¬ 
ing. By this means the wrinkled leaves are stretched and made even. 
The roll is then beaten with the pounding stone to flatten the veins and 
further to stretch and stiffen the leaves, which, after this process, come out 
of the roll in bands as neat as fresh paper. The cigar-maker then takes 
up one of these bands and cuts out a crescent about 8 inches long and 2 
inches broad at the centre : meanwhile his assistant takes up a few of the 
leaves, unserviceable for the covering, and gathers them into a rough cigar, 
which he covers with a coarse wrapper of tobacco. This is the core. The 
cigar-maker takes un one of these cores and by rolling it between the 
palm of his hand and the board, gives it a neat appearance. Much of 
the drawing qualities of the cigar depends on this stage of the process. If 
the core be very irregular, a little extra pressure will make it appear even, 
but the air passages will, at the same time, be choked. If the core be* 
properly made, very little rolling is enough to give the cigar a neat 
appearance. When this is done, the outer covering called the robe is put 
on and the end is pasted. In cheroots both ends are then trimmed with 
the scissG r 3, but in the Havanna-shaped cigars one end being conical 
does not require further manipulation. A cigar-maker and an assistant 
can roll from 500 to £,000 cigars in a day of eight hours, and they are paid 
from 12 annas to U3-8 per thousand, according to the finish and the 
« cigars. Except for some qualities of Pondicherry cigars, no 
sub. tancc whatever is used in Southern India to improve the quality of 
tobacco. But for Pondicherry cigars the water contained in tender cocoa- 
nuts is said to form a valuable sauce, which is the technical name of the 
stuff used in preparing tobacco for cigar-making. ” 

Dr. Shortt states that snuff is largely prepared at Masulipatam in the 
Kistna district, and is exported for sale all over India, chiefly to Calcutta, 
where it is readily bought up by Jewish, Armenian, and Arabian mer¬ 
chants for export to Persia and the Arabian Gulf. It is made of the best 
tobacco produced in the district; the mode of preparing it is as follows • 
The leaves are cut into halves and the stem entirely removed. One half 
is dried in the sun and pounded into a coarse powder and the second half 
is boiled twice in silt wafer, and the juice extracted is used again in the 
place of salt water with a fresh supply of tobacco. When the juice 
becomes rather thick and gummy, it i>; poured into a big pot and left to 
cool. The tobacco powder is now put into large chatties and the juice, 
with which a little brandy lias been mixed, is poured >ver the powder, and 
the preparation is allowed to si and for about a week. The snuff is then 
taker, out and put into English wine bottles and it is ready for exportation. 

4 both the upper and lower Carnatics, faking snuff is much more 
cj innion than in Bengal: indeed, ■■■tt 
the custom was more prevalent 
pute. The hooka Sa 
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The lower classes smoke cheroots, or tobacco rolled up in a leaf; but a 
Brahman would lose caste by such a practice, and it is not considered as 
becoming, even among the richer part of the Sudra tribe ” ( Buchanan , 
Journey through Mysore and Canara , 52). 

An interesting account of tobacco is given in a report published in con¬ 
nection with the Colonial and Indian Exhibition of 18S6. The following 
extract regarding the manufacture of cigars and other preparation, of to¬ 
bacco is here quoted :— 

<£ In the Colonies cigars are made almost entirely by hand, and in Eng¬ 
land the same rule prevails in regard to the best qualities; but the poorer 
sorts are formed in moulds. The chief advantage of the better mode of 
manufacture is that comparatively little skill is required in forming the 
cigar into the necessary shape, and it can be done by young girls possess¬ 
ed of but little experience. The drawback is irregularity in the compres¬ 
sion of the cigar, and consequent!) uncertainty in the burning These 
cigars are generally made of the more common leaf, viz., German fillars 
with Japan or Java covers or wrappers, and they enter into competition 
rather with smoking or pipe tobacco than with foreign cigars. In the , 
manufacture of the latter the West Indian and other Colonies possess the j 
advantage of being the owners of good raw materials, and if the quality 
can be improved, or even maintained, there is every reason to expect a 
prosperous future. It is hardly creditable to Britons over the sea that , 
they should be so largely dependent on Manilla and Sumatra for supplies 
of cigar wrappers, and that the best cigars in Biiiain should be of foreign 
origin. As soon as the cigars arc formed they go to the sorter, by whom 
they are classified according to colour. They are then tied in bundles, ; 
forced into boxes, and set to dry in a warm room. The English cigar 
manufacturer has to lose the interest on the duty from the time the leaf 
is taken out of warehouse until the cigars go into consumption. He has j 
also to go to the expense of grinding his stalks, which arc practically 
worthless as an article of commerce, before he can obtain a return of the . 
duty paid upon them. There are few articles of daily consumption so free ' 
from adulteration as the cig^r. Attempts have been*made to imitate the 
well known Havanna flavour by artificial means, but the result has not 
been very satisfactory. 

“ The manufacture of pipe tobacco for English consumphon is, with the 
exception of a few fancy sorts, entirely in the hands ot British manufac¬ 
turers. Very little skill is required in this trade, but great ingenuity has 1 
been displayed in the various machinery for saving labour, both in cutting | 
and spinning. It may be remarked that Australia and the Cape are both 1 
quite abreast of England in the adoption of machinery. In the United ' 
Kingdom the law does not permit the use of any ingredient except water ( 
and acetic acid in cut tobacco; and wattr, acciic . >il, and essen- 1 

tial oil for flavouring, in roll and cavendish. A few years ago a strong j 
demand set in in favour of highly flavoured tobacco, and smoking mixtures * 
composed of flavoured cut-cavendish and ordinary cut tobaccos were 
largely used. This demand ha:; now' become considerably modified. 

“ Twenty or thirty years ago the working classes in this country for the ' 
most part smoked cut tobacco. The fashion may now he mid to haw 
changed in favour of roll ; this is due largely to a somewhat unfortunate 
competition which seL in a few' years ago. For a considerable time the 
retail price had not varied and the public had become accustomed to it. 
When circumstances absolutely required an advance in price, certain 
traders endeavoured to meet: the difficulty by causing the leal to absorb 
more water. The corrprti'iun then rcai'.y became one as to how much 
water tobacco leaf could be made to abs . lb, and inasmuch a* a rich leal 
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was more liable to decompose in the presence of water than a poor one, the 
latter came largely into use. In the meant me a few large manufacturers 
continued to maintain their quality, and raised their prices, and to protect 
themselves, sent out their cut tobacco in packages bearing their own labels. 
The result was that this class of tobacco became a favourite amongst the 
middle and lower middle classes, and cut tobacco, apart from that sold in 
manufacturers’ packages, has been largely superseded by roll. Formerly- 
cut tobacco was confined almost exclusively to three classes, viz.: h) 
Bird's eye, which was generally understood to represent a light leaf, and 
included the stem ; (2) Returns generally prepared from the same leaf 
with the stem removed; and (3) Shag, generally prepared from a darker 
leaf, and subjected to a slight amount of sweating or fermentation. These 
three names are still continued in the trade, but manufacturers have for 
the most part adopted fancy ones. Public taste changes in the most un¬ 
accountable manner in regard to these brands; and when unequivocal 
success has been achieved for any one, it appears to be the chief aim of 
every other manufacturer to imitate as nearly as possible its name, price, 
and quality. A considerable demand prevails for flake tobacco, which 
only differs from ordinary cut in being pressed into a cake before being 

f flaced in the cutting-machine. This causes it to appear in uniform 
engths and it is frequently packed in boxes and used for cigarettes. 

“ The manufacture of roll and cavendish has undergone a complete 
change within the past twenty years. The old mode of manufacture 
consisted in placing the cake or roll in an open press at ordinary tem¬ 
perature for a month or two, when it assumed the well-known dark 
colour which distinguishes it. Now the roll or cake is subjected to heat 
in the press, and two or three days are sufficient for the process. 

44 American leaf is for the most part used in the preparation of pipe 
tobacco, and it is remarkable that in every case it is the produce of a 
milder climate than that from which we obtain our cigar sorts. This 
would lead us to look to Australia and the Cape Colonies for the future 
supplies of this class of tobacco. At present the cultivation in these Colo¬ 
nies may be said to have hardly got beyond the experimental stage, but 
there are not wanting many hopeful signs in regard to the future. The 
consumption of cigarettes as yet gives no indication of abatement. Ori¬ 
ginally confined to Turkish and hght Virginian, they may now be said to 
embrace nearly every description of tobacco; and such is the ingenuity 
displayed in the machinery by which they are manufactured, that about 
two hundred and fifty cigarettes per minute can be turned out completely 
finished by one machine. 

14 The demand for ♦snuff in Europe has declined of late years, and this 
has no doubt discouraged the working out of new ideas. The stems or 
midrib of smoking or pipe tobacco leaf are utilised by the snuff manufac¬ 
turers, but the stems of cigar leaf are regarded as almost worthless for 
their purposes ,J (Watt & McCarthy'). [ Certain races of the inhabitants 
of India use snuft but to no great extent. Their snuff boxes are often very 
interesting. See the account under Entada scandens. Vol. III., 246.— Edi] 
Pipes and other kinds optobacco holdi-hs. —T he oldest known 
pipes, vie., those discovered in the tombs of the Aztecs in Mexico, and in 
mounds in various parts of the United States, were made of clay or stone, 
often elaborately carved into the form of animals ; and they had a single 
stem. As already mentioned, the first pipes seen in use were those 
curious bifurcated tub's belonging to the inhabitants of the West Indian 
i si an us, and through which the smoke was drawn into the nostrils. The 
rolls 01 bunches of burning herbs which are said to have been first seen 

* Conf. with remark at p. 4^3 uuder Flxport Trade. 
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by Columbus and his followers in the island of San Salvador were prac¬ 
tically cigars, the wrappers of which were constructed from the spathes 
of Indian corn. The practice of using a wrapper other than that of 
tobacco leaf is common in many other countries at the present day. In 
India, both in the plains and on the hills, the leaves of various trees are 
constantly used for this purpose. In Western India these urappeis, 
known by the name of btdis , are the leaves of Bauhinia racemosa. I his 
tree is worshipped by Hindus during the Dasera feast in October, and 
its leaves are distributed amongst friends and relatives. The Santals 
twist up the leaves of Sal (Shorea robusta) into tobacco holders. The 
ordinary cigar or cheroot of Europeans, with its wrapper or leaf specially i 
selected as an outer covering, is obviously an outcome of the primitive 
method of using a covering other than that of tobacco. Regarding the 
Santal wrappers, which are olten shaped like pipes. Dr. Watt remarks:*— 

** It might be assumed that the substitution of a bamboo joint or reed, 
in place of the wrapper that was consumed, and which flavoured the 
tobacco, would be a very natural and simple improvement. To affix to 
a bamboo joint a reed mouthpiece is to produce the form of pipe which is 
generally claimed as of European origin—the clay pipe. Bamboo pipes 
with reed mouthpieces are in use, as a matter of fact, among many of 1 
the hill tribes of India, Africa, and other parts cf the world. It is also 
just possible that the suggestion to use a pipe emanated from the hast, | 
being borrowed from the ancient practice of smoking ganja, or the narco- | 
tic derived from hemp. Tobacco pipes closely resembling th eganja ancl 
opium pipes are in common use in many parts of India. Clav pipes are not 
made in India of the bamboo joint pattern; but pipes in that shape are 
made b'th in stone and brass by the inhabitants of the higher moun¬ 
tains, and these pipes are very similar to the metal pipes used by the 
Laplanders.” In Spiti, according to Captain Harcourt, the men smoke 
from a long steel pipe which every zamindar carries in Ins waistcloth. 
A very primitive form of smoking, and one which is even now prac¬ 
tised by some of the aboriginal tribes of India, as by Hindu inhabitants of 
the higher Himalayan ranges, is to make two connecting holes on the face 
of a sloping bank, into one is inserted the ignited tobacco, and from the 
other the smoke is drawn into the mouth 'I he awkward and uncomfortable 
position of the smoker naturally led to an improvement effected by the 
insertion of a bamboo pipe into the smoke hole. j 

The ordinary pipe used in Indv is the hu\a, the primitive form ol 
which is the naryel , a hollow cocoanut shell half filled with water. The ( 
tube, called bota or gatta, supporting the chi lam or tobacco-holder, is 
passed through a hole at the top of the cocoanut until the end dips h low I 
the surface oi 1 the water; and,the smoke is inhaled through a pipe insert¬ 
ed into another opening near the top of the shell. If a pipe is not handy j 
the mouth is then applied directly over the opening. This form of huka 
is that which is used chiefly by Hindus. The Muhammadan pipe, or hub¬ 
ble-bubble, although the same in principle. offers a greater variety of 
forms, some of which are elaborately and elegantly fashioned. The water- 
vessel, if of the cocoanut shape, rests in a stand, or is shaped, usually in 
the form of a bell, so that it can be made to stand on the ground. These 
pipes, of which there are many varieties, differ chiefly as to mode of attach¬ 
ment, and shape of a smoking stem or necha. In some the necha 
issues from the top, in others from the side of the bowl. I hey may be 
straight, curved, bent at an angle, or jointed : nr they may he in the form 
of a long flexible tube; these Tatter are called prclnvdn or penrhadr, and 
are said to have been invented in Akbar’s time. The flexible tube con¬ 
sists of a long coil of wire covered with cloth and more br less ornamented. 
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The necha or drawing tube is usually a reed or a piece of sarkanda (Sac- 
charum ciliare) stem covered often with silk and gold thread. 

TRADE STATISTICS. 

In order to give some general idea as to the share which India takes in 
the tobacco trade of the world, the following extract from a report prepared 
by Dr. G, Watt & Mr. McCarthy (Colonial and Indian Exhibition Re¬ 
ports, 1 83 b) is here given : — 

u It is difficult to obtain trustworthy information regarding the worlds 
trade in tobacco. The French Statistical Society estimates the annual con¬ 
sumption at 4,480 million pounds, and it is probable that the area under 
tobacco is not far short of six million acres. In the United States alone 
there are annually close upon 600,000 acres, and in India 817,000 acres. 
Viewing the trade of the United Kingdom alone, the following tabular 
statement of the consumption of tobacco and revenue therefrom is instruc¬ 
tive as showing the magnitude of the trade and the steady way it has 
developed : — 


Year. 


1790 . 
1800 . 
1810 . 
1820 . 
*830 . 
1840 . 

1850 . 
i860 . 
1870 . 
18S0 . 


Consumption. 


10,700,316 

19,490,199 

21,133,083 

16,519,515 

• 8,899,137 
22,971,406 
27,538,104 
35,106,641 

40,485,253 

48,i9i,555 


Revenue. 


696,804 
1,388,193 
2,093,495 
2,904,251 
2,828,968 
3,431,908 
3,337,258 
5,529,400 
6 , 433,147 
8 , 433,533 


“ Last year (1855-86) the imports ol tobacco were 83,227,297^1^6 the 
consumption 53,055.984th, and the exports were 8,084,S74&, while the 
total amount in bond was declared to be 03,767,3771b. The value of the 
tobacco imported last year into Great Britain was £3,900,599, and the 
revenue obtained from tobacco amounted to £8,975,140. Thus it would 
appear that in ninety-five years the consumption of tobacco in Great Bri¬ 
tain and Ireland has increased from 10,700,3i6tb to 53,055,984^, and 
the revenue derived from tobacco by Government during the same period 
has increased from £696,804 to £8,084,574. It is noteworthy that of the 
imports only 4,307,7891b were returned as manufactured tobaccos and 
snuff, and ot this only 1,730,9241b are stated to have been consumed. At 
t the same time the United Kingdom exported 1,368,7801b of manufactured 
tobaccos. These figures, when considered alongside of the quotation given 
as the total of the imports of the manufactured tobacco, convey some idea 
* of the magnitude of the British or home trade in manufacturing or prepar¬ 
ing tobacco for the consumer. The Havanna, Manilla, and other foreign- 
t made cigars, must be viewed a. but luxuries compared with the infinitely 
larger tiade in British manufactured tobacco and cigars. 

“ Speaking of the cigar trade, our Colonies and India have to compete 
mainly with the home-made, and not with the finer qualities of foreign 
cigars. This fact has caused some authorities to advance the idea that the 
present system of imposing one uniform duty upon all manufactured tobac¬ 
co! . whatever may be their value, i c unjustly severe upon all our Colonial 
and Indian manufacturers. It is admitted that they Cannot compete with 
the Havanna and Manilla cigars, and the low duty upon unmanufactured 
tobaccos, as compared with manufactured, allows the British manufacturer 
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to produce a cheaper article at home than can be sent from the Colonies 
and India to England. It is, however, believed that many of the Colonial 
and Indian tobaccos and cigars have properties of their own that would 
commend them to a large number of consumers, were it possible that they 
could be sold in England at a price that would enable them to compete 
with the British manufacturer. 

Since the 5th of April 1878, the duty on manufactured tobaccos has 
been 3 s. 6d. a pound, provided it contains 10 per cent, moisture, and 35. 
iOt/. if less than that amount. Thus, while the duty is not lessened when 
the tobacco contains more than 10 per cent, moisture, it is raised when it 
contains less. The duty on cigars has, since the 4th of April 1879, been 
fixed at 5s. 6 d . a pound, regardless of their intrinsic value, or the amount 
of moisture they contain. The question of moisture is one of the very 
greatest importance, for it may not inaptly be said that the profits made in 
the tobacco trade at the present day are entirely due to water. We are 
indebted to Mr. d. Chambers (of" Messrs. Grant, Chambers 8c Co.) for 
much valuable information regarding the tobacco trade, and may litre 
quote a passage from a private letter of his on the subject of profit: 4 About 
75 per cent, of the tobacco cut for the pipe is sold in the shape of 4 Shag 3 
at 30. an ounce retail; the manufacturer sells this at 3s. to 3 s. 2 d. a pound, 
so that taking the average cost of tobacco at 6d. y and the duty at 3 s. 6'/., 
the article is sold at considerably below cost price.* This is due to the 
fact that the article comes into the hands of the manufacturer in a dry 
state, and the profit is due to the increased weight, on the addition of mois¬ 
ture, in the process of manufacture. A tobacco, to use the technical term, 
must drink well to be profitable.” 


TRADE. 


Trade in Indian Tobacco.* 

[In dealing with this subject the following may be given as the mor e 
important sections:—1st, Exports; 2nd, Imports; 3rd, Internal Trade* I 
i.c ., the movement from Province to Province, whether by sea or by road, 
rail, and canal ; and 4th, Trans-frontip.r Trade. Each of these sections ' 
will be found briefly reviewed in the remarks below; the returns for each 
fourth year during the past twelve being more fully analysed, in order 
to show the growth or decline of trade in each class of Indian tobacco. 

1st.—Export Trade in Indian Tobacco .-*-One of the earliest references 
to the export of tobacco from India occurs in Milburn’s Oriental 
Commerce. No mention is made of tobacco in the edition of 1813, but 
in the later issue (1825) it is stated that tobacco of a very superior quality j 
was cultivated in the vicinity of Masulipatam, and that snuff was occa¬ 
sionally sent from India to England as presents. It would thus appear 
that Indian tobacco was practically a curiosity at the beginning of the 
century, but fifty years later it had assumed a distinct }^*sition in the 
foreign markets Thus, in the first Annual Statement of the Trade and 
Navigation of British India, publiNhed in 1866-67, the Government of 
India show that the exports of raw tobacco were valued at 61.836; 
of that amount Aden received £3,37,74 ;; Mauritius 1*94,517 , the Straits ' 
Settlements 1*52,206, and the United Kingdom R 7,088, smaller amounts 
going to France, America, &c. No mention is made of cigars bring | 
exported from India, though a large amount \vjis annually imported j 
Of the exporting Provinces, Bombay in 1866-67 headed the list with 
R3*6 2 »7 2i > followed by Madras Ri,15,070, and b\ Beni al with R76,914. | 
Ten years later the exports were valued at R8,01.398. The following 
tabular statement exhibits the exports of Indian tobacco during the past 

•The review oi the Indian Tobacco Trade here given has t een furnished by iho 
Editor. 
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hvdve yea rs under the headings Cigars and Other Sorts for Manufac¬ 
tured lobacco, Unmanufactured Tobacco being exhibited separately:— 

Exports of Indian Tobacco to Foreign Countries. 


Years. 


1876- 77 

1877- 78 
1S7S.79 , 
1879-80 
1SS0-S1 
1881-82 , 
1SS2-83 

1883- 84 , 

1884- 85 , 

1885- 86 . 

1886- 87 . 

1887- 88 , 

1888- 89 . 


Manufactured. 


Cigars. 


Other Sorts. 


ft 

190,136 

189,742 

196,759 

130,324 

207,005 
223,470 
220,019 
251,926 
238,109 
230,924 
273,209 
296,829 
370,075 


R 

111 

R 

ft 

*> >7.445 

205,033 

22,578 

10,508,720 

*>43,946 

3U,887 

38,750 

*0,594,604 

1,21,786 

247,743 

30,176 

*3,279,158 

96,633 

407,148 

33,439 

10,874,623 

*>59,953 

198,81 1 

26,504 

>3,267,325 

1,48,136 

515,463 

46,581 

9,79*,39 2 

1,40,788 1 

228,228 

25,287 

1 0,653,549 

1,62,618 

256,465 

25,324 

>8,577,276 

1,69,049 1 

166,328 

21,064 

15,620,864 

1,58,892 1 

205,456 

23,735 

»o,752,397 

2,11,391 1 

» 93,996 

27,036 

9,868,834 

2,43,344 i 

254,819 

29,415 

10,888,807 

3,47,9>3 1 

175,269 

21,917 

6,799,880 


Unmanufactured. 


R 

7,5i,375 
7,47,675 
11,11,260 
11,67,025 
12,21,853 
9 , 5 . 5,659 
0,86,358 
14,88,773 
*3,09,789 
10,65,835 
9,57* '56 
10,22,760 
6,67,668 


A review of the returns for each fourth year from 1876-77 reveals the 

fact that not only have the exports increased during the past twelve years _ 

94-6 per cert.—but that the consumption of Indian cigars in Great Britain 

^ US TT 0 -. th i e i?* Cre ^ se; thus . in l8 7 6 ‘77 out of a total valued at 
Kt, 17,44^, the United Kingdom received only R36,224 worth, whilst the 
Straits Settlements took 1^46,044. Another striking fact of the year under 
reference may be mentioned, viz., that of these exports the share taken by 
Madras was R59,168, British Burma contributing #40,836. Four years 

U i r f !R 8 [h! I ir k 0 c 1 , t ,' i tal ° f R, r ’W >953 worth,the United Kingdom\ook 
R 0 4 , 948 , the Straits Settlements R6 4 , 7 20. The Madras manufacture of 
cigars is, however, seen to have made a start, since of the total exports 
that Presidency contributed R 70,940 worth, British Burma rem.aiMng 
stationary. In 1884-85, of the total exports—Ri,6 9 ,o 4 o--the United King? 
dom took R69,444 worth, the Straus R 5 2,490. The Madras share of thole 
exports was practically stationary, that of British Burma amounting in 
the year under notice to R 3 6,8 9 2. In the last of the series of years selected 
above, the Madras exports and the British consumption are shown to have 
greatly increased. Of the total exports <R 3,47,011) the Uniied Kink 
dom took 1*1,62,414, and 1 the Straits Settlements RS6,yC5, but of these 

kr r pL t\ 1 r k, kk She k R r ,M ’ 4 k’ Burma R 5 8 .359J the other Provinces, 

bukd 3 smalkr amounts! ***’ aS a " previ ° US > ears ’ contri * 

• to ‘ )acco r f" r " et ! •' s .“ Other Sorts ” will be observed, from the table 
gn , to be much inferior in quality to the cigars. It consUts chiefly of 
°c !°, bacco wbich tHeir largest markets in the 
p a • ' \ 1 traits Settlements, Ceylon, and Arabia, the chief exporting 

‘ f »>' f ® er |K a l ; for example, out of the total exports of “ other 

- t0 q C ? :>ho ^ n ,n th® table, Bengal contributed the following 

R lo.oty.'and'ik^-Sy, 2 K?94tr rtl ‘' *" l8SCH8 '> K2 °'° 71 5 in l88+ ' S 5’ 

30: lr adc in Unmanufactured Tobacco for the same periods 

u ' io.1 Kinn^ 8 ^? 1 t , J ‘ n t 8 /'''77» of a total valued at #7,51,375, the 
^ ' * k ->m took #2,53,013, Austria, R1,22,474, Mauritius, R 1,20.888, 
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and Aden, 1*36,236. The shares contributed by each Province in these 
export were, from Bengal 86,09,058, Bombay 857,165, Madras R79,781. 
In 1880-81 out of the total valued at 812,21,853 the United Kingdom took 
82,08,701, Mauritius, 81,23,775, and Aden, 85,83,589. The immense in¬ 
crease in the Aden trade is noteworthy, as it accounts for the high exports 
from Bombay; thus of the exports Bengal contributed 84,31,340, Bombay 
£6,53,187, and Madras 81,23,707. In 18S4-85 the Bombay-Aden trade 
continued to expand, while the amounts consigned to the United Kingdom 
and the exports from Bengal showed indications of declining. In 1888-89 out 
of the total exports ‘(86,67,678), the United Kingdom does not appear to 
have received any,while Aden took 83,38,038, Straits Settlements, 81,61,255, 
and Mauritius, 890,243. The shares contributed by the Provinces were, 
Bengal 894,980, Bombay 83,47,273, Madras 82,04,747. From the facts 
given above it will thus be seen that the most striking feature of the In¬ 
dian export trade in tobacco is the progression made by the Madras Pre¬ 
sidency, not only in producing cigars, which are meeting the Indian 
market and checking the import of foreign cigars, but year by year in 
these finding a larger market in Europe. 

2nd.—Import Trade .—In the Annual Statement of the Indian Trade for 
1866-67 the total value of the tobacco imported into India is shown to have 
been 810,13,093, which gave an import duty of 891,667. The analysis of 
that traffic shows that America contributed 82,30,040, the Straits Settle¬ 
ments 82,60,284, Ceylon 81,72,180, other Asiatic Countries 81,62,315, 
while the receiving Provinces were in order of importance as follows: — 
Bengal 85,97,604, Bombay 81,92,287, Madras 81,87,674. It will be thus 
seen that twenty years ago the Madras cultivation of tobacco was not 
sufficient to meet the consumption in the Presidency, and that, like the 
other Provinces, it received large quantities from foreign countries. 

At the same time while the value of the total import traffic in tobacco 
has steadily increased, the share taken by cigars has declined, and that too 
almost coincidentally with the growth of the export trade in Indian-made 
cigars, already dealt with. The following table gives the figures of the 
Indian imports of tobacco during the past twelve years :— 
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Import. 
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Years. 


1876- 77 

1877- 78 
187S-79 

1879- 80 

1880- 81 
lOO1-82 

1882- 83 

1883- 84 

1 884- 85 

1885- S6 

1886- 87 

1887- 88 

1888- 89 


Manufactured. 

Cigars. 

Other Sorts. 

Ib 

R 

ft 

R 

118,761 

I ^$ 9 , 94 * 

1,015,100 

l 5 , 84 , 3*2 ! 

115,982 

3 ** 26,410 

757.343 

4 , 24,103 

94,658 

2,35*490 

1 , 049,921 | 

5,20,437 

88,082 

2 > 73 » 3 o* 

621.243 1 

3,53,502 | 

65,783 

*• 05,358 

807 *’u7 

4,80,548 1 

78,140 1 

2 , 32,536 

55°*834 ' 

3,13*553 

92,286 

2,60,337 | 

9-4,439 ! 

5**4,836 

109,206 1 

3,50*384 

536,854 

3,37,405 1 

97,610 | 

2 , 67,636 

764,544 

4 , 88,511 ; 

74,248 

2 , 62,373 

704,375 

4,81,744 1 

62,400 j 

2,4**141 

*> 087,570 

7 , 88,224 , 

60,949 

2 , 12,377 ' 

*04,876 

0,88,142 

61,008 

1 **94,944 

1,257*934 

10.88,064 | 


Unmanufactured. 


lb 

813*853 

036,562 

2 9°,655 

537,552 

780,7m 

467,70s 

517,985 

522,301 

519,920 

604,436 

70 o,9< 

481,6, 


* 


82,627 

72,329 

37*163 
40,117 
54,58 i 
85*683 
5 !,934 
72,776 
85»034 

77*831 

75,454 

1,19,202 

*4*2,565 


In the early trade returns no distinction was m,ade into cigars and 
other manufactured tobaccos; this first appeared in the year" 1870-71, 
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K^o^Si'buHn ^ l'u ghCSt recorded imports occurred in 1883-84, vis. 
exceeded 3 lakhs " AHowfm^far fluct’ 'f 75 * 76 an , d i8 77 - 78 , the imports 

""0“ oh “ h r * 35 ‘ ttsnzrtxsa jssssr* 

prominence oi'"he'Sl'rmm° ani 'a!me ’ °’ f k'" lr,dia , n im P ort lrade is t,,e 
cigars. During the year 187^77^ thif traffic® SUPP ' y *? ,lldia of Manilla 

851 per cent, of the total valul and kS- “ nt . cd *° ‘^,46,929, or 
Four years later (1880-81), these countries’t -w 1 j° f - he t0tal " c, g ht - 
R 1,25,9)9, or 64-5 per cent of the tofcd \n ?' ntnbu , tcd c, S ars valued at 
total weight of cigars imported In ,88a and 7 't P L er cent - of tlie 

x» vt 

these cigars was considerably enhanced a fart whirl 889 ’ j Va ue of 
importance in the supply of tTcs^'more'costw’ dMr gr0W h" ,nt ° 

Of d ,he t g h° m> Ma ^ W andThTun^StaTes? ‘° be the 

minm Jlature isfhHnredTn^hfsuooivr aS u 9 l , her Sorts.” a pro- 
during the twelve years under notice^ Unlted States, which, 

at R84.683 to 284,2851b, valued .U Ri Mnf^ ThT/h 3,377 ^' Va ' Ued 
which is drawn from the United KinnJr,'. 7 ^ ?' ,11c tobacco, however, 
During the twelve y^rs fJSn ^Xo' 8 ^^ l®-™ 03 ' ^portant! 
400,000 and 8oo,ooolb, the major portion being received byBe^gt h" 1 " 60 " 
The supply in unmanufactured tobaccos niwif amtfejiJv>V . 

In 1876.77 India imported 813,853ft, valued at RSz^o"to be cledmmg. 

ben.g obtained from tVylonani imported by Madras n^o^if 
imports were 537 ,^S 2 ft valued at- Rn .<■ {• r ,, , ln ia “o-3i the 
received by Madras fromCevlon«e 8,1 » Ut ?°’5° olb were 
were imported, of which Ceylon furnished : o8ft\l H d Ued R ?5’ 934, 
little more than that amount of the total Vn ’lR^S^.h^” 3 Uklng a 

•Jfcara&F *=* 

chief re, eivin| country, ta&ngtomBCTga"^ \ S tho 

portto, , about two- thirds 
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Tobacco. 


{J. F. Duthie.) 


( SL 


NICOTIANA 

Tabacum. 


the traffic in cigars Madras naturally takes the lead as an exporting Pro¬ 
vince; it sent to other Provinces, in 1888-89, 83,98,451, out of a total of 
R3.69.437 worth. Of that amount Bengal received cigars to the value of 
R2,14,679, and Burma R 1,24.609, the other Provinces having taken consi¬ 
derably smaller amounts. The traffic in tobacco of other sorts is of much 
jess importance; it was valued in 1888-89 at R85,oi2. The chief receiv¬ 
ing Provinces were Burma, Bombay, and Bengal ; the first mentioned 
took very nearly half the amount exported, and drew its supplies chiefly 
from Bengal, 

By Rail and River . — The total value of the exports in unmanufac¬ 
tured tobacco from Province to Province by land routes was returned in 
1888-89 as R 1,36,18,047, of which Bombay exported 52 lakhs, and Bengal 
56 lakhs. Of these exports of unmanufactured tobacco from the Prov¬ 
inces Calcutta (Port Town) received 833,20,141, Bombay 813*58,536, and 
Madras 84,40,932 worth. Of the Provinces which do not appear :o meet 
their own demands, the North-West Provinces stand first, and received 
in 1888-89 811,33,907, mainly from Bengal. The Central Provinces come 
next with 87,86,529, drawn in equal proportions from Bengal and Bombay. 
But the Native States appear to produce considerably less tobacco than 
the Provinces of British India, for the returns of rail and river traffic show 
Rajputana and Central India to have received last year tobacco to the 
value of 836,71,103, the bulk cf which was obtained from Bombay; thus 
these Native States may be said to constitute the chief market for the sur¬ 
plus Bombay production. The rail and river traffic in cigars is compara¬ 
tively unimportant. The total value of the amounts carried were returned I 
at 86,60.519, of which Madras furnished of that amount to other Pro¬ 
vinces 84,14,594 worth. 

4th. — Trans-frontier .-^The imports across the frontier of India are 
not very important and are drawn mainly from Nepal. In 1888-89 they 
were valued at 84.97,243, of which Nepdl supplied 85,99,375 worth. The 
exports from British India across the frontier arc slightly larger than the 
imports; they were for the past three years as follows : — 




| Cwt. 

_J. 

8 

1887-88 

1888.89 

1889-90 

. 

• . 63,803 ! 

• . 59,038 j 

6 ,i 6,*36 

5.72.669 

5.47.669 


Of these exports it is somewhat curious that Nepdl takes from British 
India about ti c same amount as it has already been stated to give, vis., 
about four lakhs of rupees worth. Kashmir is next in importance, re¬ 
ceiving on an average about 850,000 worth of Indian tobacco. 

In concluding this brief review of the Indian trade in tobacco it may be 
remarked that the figures analysed by no means convey an absolute con¬ 
ception of the total tr?de. For example, the exports from the Provinces I 
to the Port Towns doubtless to a large extent appeal* again as exports Coast- ! 
wise from Port Town to Port Tow n, or to Foreign Countries. An error 
would thus be involved by an attempt at totalising all the returns, if the I 
actual production and consumption were the object in view. But as finan¬ 
cial transactions they are probably quite independent, and indeed any error 
involved by totalizing them would be more than compensated for bv the I 
local consumption which is of necessity nowhere accounted for in trade l 
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returns. The total value of tobacco transactions in India may thus be 
said to have been in 1888-89 as follows:— 


J Exports 
(Imports 

{ Exports 
Imports 
Carried by Rail and River 

Trans-frontier 


Foreign 

Coastwise 


Grand Total 


R 

10,39,498 

13.95,573 

43,37,896 

54,22,946 

1,42,78,566 

5,72,669 

*4,97,243 

^2,75,44,391 
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The most serious error in the above statement of Indian transactions 
in tobacco lies in the coastwise returns, the expoits from one Province being 
to a large extent the imports by another ; but allowing for this it is pro¬ 
bably safe to say that the annual value of the tobacco sales and of the 
local consumption in India is not far short of £25,000,000. It need only be 
added here that the who'e trade in tobacco is entirely free of duty or 
other fiscal restriction.—/:*/. ] 

NIGELLA, Linn.; Gen . PL, 8. 

Nigella sativa, Linn.; Boiss., FL Or ., L, 68; Ranunculacete; 
Small Fennel, or Black Cummin. 

Syn.—N. indica, Roxb. 

Vern.— Kal6nji, kdldjlra , Hind.; Mugrela, kdla-jira , kdl-eira, Beng. i 
Tukm-i-gandna, Kashmir; Shcwa darn, siyah-ddru (Stewart), Afg. ; 
Kalonji, kdlenjire, Bump ; Karun-shirogam , Tam.; Naila-jilakra, 
Tel.; Karijirigi , kare-jirage, karimsiragam, Kan.; Karun-chi^aVam, 
Malay.; Samon-nd, Burm.; Kaluduru , Sing.; K riskna-jiraka, kdrave, 
sushave, Sans.; Sh-ounxz , kamune-asvad , habbatoussouda, Arab.; 
Siyafirddnah, siyah-biranj, Peks. 

Caro mus'c be taken to distinguish between the names kdld-sird and kdii- 
a'iri % the latter being applied to the seeds of Vernonia anthelmintica. 
Moodeen Sheri rf also points out that th; literal meaning of the Arabic 
and Persian name.) Habbntoussaudci, and Siyd -ddnah in Hindustani is 
Kdla-ddnah (black seeds), which is the name in the latter language for the 
s^eds of Ipomoea (Pharbitis; Nil. 

References.— Roxb ., FI. Ind ., F.d. C.B.C., 4*0 ; Voigt, Hart. Sub. Cut., 4 • 
Slcuart, Pb. PI., 4; Elliot, Ft. Andhr., 125 ; Pharm. Ind., 5; Ainslie . 
Mat. Ind., /., 128; O'Shaughnessy, Beng. Diskette., 164: Moodeen 
Sheriff , Mat. Med. of Madras, 5 ; Subp. Pharm. hid., i83 / U. C. Dutt, 
Mat. Med. Hind., 102; Dyaiock, Mat. Med. IV. Ind., 2nd Ed., IS; 
Pharmacogr. Ind., /., 28 ; FU ming, Med. PI. and Drugs, as in .4.v. Res., 
Vol. XL, i/3; (I. S. Dispens., i$tk Ed., 1707 ; S. Arjun, Bomb. Drugs, 
4; Med. Top. Ajmir, 140, 14S; Year-Book Pharm 18-73, 22; 1880,224; 
Irvine, Mat. Med. Patna, 127 ; Baden Powell, Pb. Pr., 323; Atkinson, 
Et on. Prod., N.-IV. P. t V ., 27 ; Him. Dist., 38d; Birdwood, Bomb. Pr., 
3 , 217, 27s ; Royle, III. Him . Bat., 55; Cooke, Oils and Oilseeds, 63; Bal¬ 
four, Cyclop. II., 1096 ; Hew Off. Guide to the Mus. of Ec. Bot., 8 ; Home 
Dept. Cor., 223. 

Habitat. -A native of Southern Europe. Extensively cultivated in many 
parts of India for its seeds. Roxburgh believed it to bo indigenous in 
India. Us Sanskrit names indicate, however, its introduction at a very 
early period. It is supposed to be the ,{ Black Cummin ” of Scripture, the 
“ fjLeX uvQicjV >} of Hippocrates and Dioscorides, and the ** Gith " of Pliny ; 
and by some authors this, or an allied species, is considered to be the 
“ Fitches” mentioned in Isaiah (xxviii., 25, 27). 

Oil.—The seEDS contain two kinds of oil, the one dark-coloured, fragrant, 
and volatile, 'he other clear, nearly c lcurless, and of about the consistence 
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Small Fennel. 


( J . F. Duihie.) 



nightshI 

Deadly. 


The former, according to Dr. Dymock, has a fine blue 


of castor-oil. 

fluorescence. . . 

Medicine.—The seeds are regarded as aromatic, carminative, stomachic, 
and digestive, and are used in indigestion, loss of appetite, fever, diarrhoea, 
&c They are also said to increase the secretion of milk (U. c. Butt ). 
The Hakeems describe it as heating, attenuant, suppurative, detergent, and 

diuretic. They give it, too, as a stimulant in a variety of disorders which 
are ascribed to cold humours, and credit it with anthelmintic properties 
(Pharmacogr. Indica). M. Canolle observed that after doses of io to 40 
grains of the powdered seed the temperature of the body is raised, the pu’se 
accelerated, and all the secretions stimulated, especially those of the kid¬ 
neys and skin; in doses of 10 to 20 grains they possess a well-marked 
emmenagoguc action in dysmenorrhoea, and in larger doses cause abortion 
(Dc Vavortcmcnt criminel d KarikaU These de Pans , 1881). 

Seeci4L Opinions.— § 14 Nigella seeds have been long used in medicine. 
As a tonic condiment they are praised by Hippocrates. In India they are 
chiefly used as aromatic adjuncts to purgative or bitter remedies, ihey 
are triven to nurses mixed with curry. The officinal preparations are the 
tincture and powder. The former is an useful warm stimulant often added 
to other remedies ” ( Notes added from O'Shaughnessy’s Bengal Dispensa¬ 
tory and Bengal Pharmacopoeia). " Carminative and lactagogue m doses 
of <i in fever” ( Assistant Surgeon Nehal Sing , Saharanpur) “The seeds 
fried bruised, and tied in muslin rag, and smelt, relieve cold and catarrh 
of the nose by constant inhalation ” (E. W. Savinge). “ Carminative and 
stomachic. Used also to preserve woollen cloths from insects 
Surgeon S. C . Bhattacherji , Chanda , Central Provinces ). “ It is a power¬ 

ful diuretic in complicated cases of general dropsy. 1 he seeds are anti- 
bilious and when given internally arrest vomiting” {Surgeon-Major D. R . 
Thomson , M.D. , C.I.E. , Madras). “Seeds are used as condiment and to 
protect woollen clothes from being worm-eaten; they are mixed with 
powdered camphor and put within their folds” (Surgeon A . C. Mukerji , 
Noahhally). “Has been employed locally combined with other ingre¬ 
dients in cocoanul-oii in cases of eczema, ptyriasis capitis, &c., and found 
useful. Its action is mostly, l fancy, a stimulant, and probably a de¬ 
stroyer of pediculac. The preparation for local application is as follows : — 
Nigella sativa bruised, two ounces; Psoralea corylifolia bruised, two 
ounces; Bdellium bruised, two ounces; Coscini radix, two ounces; Sul¬ 
phur (Nillika gendagum), one ounce; Oleum cocoa, two bottles. All to 
be put in a bottle and placed in the sun for one week. The bottle to be 
well shaken occasionally” (J. C. Ashworth, Apothecary , Kumbakonam , 
Madras). 

Food.—The seeds, which have a strong, pungent, aromatic taste, are 
much used by natives in curries and other dishes. They are also frequently 
sprinkled over the surface of bread along with sesamum seed. “French 
cooks employ the seeds of this plant under the name of Qnatre apices or 
toute tpiecs, and they were formerly used as a substitute for pepper” 

(Treasury of Botany ); 

Domestic Uses.—It appears to be a common practice in this country 
to scatter the seeds of this plant between the folds of linen or woollen cloth’s * 
in order to prevent their being worm-eaten. 

[ CoMPOSIT/E. 

Niger-SCed oil, see Guizotia abyssynica, Cass.: Vol. IV,, 1 So; 

[ Solan\ce/E. 

Nightshade, Deadly, see Atropa Belladonna, Linn.) Vol. I., 351; 
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A Toddy Palm. 
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NIPA, Webb; Gen. Pl., I., 484. 

Nipa fruticans, Wurmb.; Palm m. 

Ve Mi'^Gim-p6L%uG° Mjl (fru!ts) ’ BeNG ' j Da ~ nc > Bur “- I Poothadah, 

E n C - B - C -’ 6 77r Voigt, HoH. Sub. Cal., 

Tm P ^ S k^% Ur r C - V /t’ n JI A WI J Dic':^Tr7Sf V 

. For., L, L\ Ma<mtBurma, 524 0nrdens and Arboretum, S7 ■ Ind. 

fT A soboliferous palm oi the river estuaries and tidal forests of 

the Sundarbans Chittagong, Burma, and the Andamans. The nuts of 
this, or of an allied species, are abundant in the tertiary formations of the 
island of Sheppey, at the mouth of the Thames. 

^ e -^ heLEA , VES f ai ; e U , sed for thatchm ^ bouses, also for matting. 

* £ • 77 he In f lde of , the lar £ e FRUIT is > u hen young, edible; a toSdy 

ILvdfer'unschotp 6 ^ This P alm was known to the Dutch 

who nearly 300 years ago. in his “Account of a 

V y nnmlcf> tt F l J\ d ™> mention cd that it yielded an excellent wine. 

Domestic Use. -Hats and cigar cases are made from the fronds. 
1 he seeds might be used for vegetable ivory (Kurs). The foliage when 
burnt yields a supply of salt which is used for various purposes. 

NOTHOPEGIAj Blume ; Gen. PI 425. 

11 » , [ -A*,, t. 2^6 f Anacardiacete. 

Nothopegia Colebrookiana, Blume ; FI. Br. Ind., //., 40; Wi<*hf 

S ? n - ClYCOCARPUS RACEMOSUS, Dills. 

Vern —Amber i, Kan. ; Bala, Sing. 

R ^'nn lC C'f~F t n 0m , r ’ Sk Sylv "> 164 Pbwaites, En. Ceylon PI., 441 
„ G '° : - Bomb. FI., si (excl. syn). 

Ceybt t_A smalltrceof Cental and Southern India, extending to 
Food—The sweet oily pulp „f the i ruit is eaten. 

NOTHOS/ERUA, Wight ; Gen. PI., III., 24. 

Nothoiarua brachiata, WigH : n. 7 r‘ 

»%*< 

Vern. —Dhaula phirdawri, Raj. 

References. —Dab. & Gibs., Bomb. FI., 217 ,■ Ind. For., XU.. Abb. 20. 
Habitat. An annual, with minute woolly flowers, found in most parts 
of India; also »n Burma and Ceylon. ^ 

Food. I he plant is used in Merwdra as a vegetable. 

NOTONIA, DC. ; Gen. PL, II., 446. 

Notonia grandiflora, DC. ; Ft. Br. ind., m., !>?/;' in£hip S< ‘ *" 

Sy ";~^gI 1A nr GRANmkLORA ' WalL: c * Kleinia, Herb., Made. ’ N. 

Vern. — Wdndcrr oti (Monkey’s br. i-d), Mar. 

llo . rt -k ub - GaL \• rbwailes, En. Ceylon PI. its 
II k ?•,**'’ *,'?* ’ Phorm. Ind., i 2 t ; O'Shaughnessy, 

'g&Zft not' ’ 3Hd **' U *°"‘ 

N. 174 
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Reputed Preventive for Hydrophobia. 


(y. F. Duthie.) 


Habitat.—A small shrub with fleshy leaves found in the hilly districts 
of the Deccan and Western Ghdts; also in Ceylon. 

Medicine.— “ This plant was brought forward in i860, by Dr. A. 
Gibson, as a preventive of hydrophobia. The mode of administration is 
as follows : —About four ounces of the freshly-gathered stems, infused in a 
pint of cold water for a night, yield in the morning, when subjected to 
pressure, a quantity of viscid greenish' juice, which, being mixed with the 
water, is taken at a draught. In the evenings a further quantity of the 
juice, made up into boluses with flour, is taken ” ( Pharm . hid.). Experi¬ 
ments were tried at the European Hospital in Bombay in 1864, by Dr. 
Dymock, who says : —“In one-drachm doses it had a feebly aperient 
action; no other effect was observed. The dried plant was for a time 
issued to medical officers in Government employ, but no further informa¬ 
tion as to its properties would appear to have been obtained.” 

Special Opinion. — § “ Further experiments with this plant have shown 
that it has hardly any physiological action upon healthy animals or men 
beyond a mild aperient effect in large doses” (IV. Dymock , Bombay). 

Nutmegs, see Myristica fragrans, Houtt., p. 31 1 ; Myrtsticete. 
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NUTS. 


The word nut, used in the popular or commercial sense, does not coin¬ 
cide with its botanical definition any more than in the case of the word 
I RUIT. In the botanical sense the term nut is applied to a particular class 
of indehiscent fruits which may or may not be edible, or indeed be of any 
economic value; whilst popularly it is rather loosely applied to various nut- 
hke fruits, seeds, or tubers, usually possessing more or less value cither for 
food, or ornament. In this latter sense the following list has been com¬ 
piled of plants which yield the more important kinds of nuts used for 
economic purposes. In drawing up this enumeration the writer has prac- 
UcHlIy only amplified the list given by Dr. Watt in the Colonial and Indian 
Exhibition Catalogue. Nuts used merely as ornaments are, however, 
omitted, as they have already been mentioned under the article “Beads ” 
in Vol. I., 426. The non-indigenous species are marked with an *. 

1. AEsculus indica, Colebr. ; Vol. I., 12C; Sapindaceje. 

The Himalayan Horse-chestnut. 

2. * Aleurites moluccana, Willd . : Vol. I., 163; Euphorbiace^e. 

Belgaum Walnut or Candle-nut. 

A handsome tree introduced from the Malay Archipelago. The 
edible nut, which tastes like a walnut, contains a large quantity of useful 


3. * Anacardium occidentalc, Lia n 
The Cashew-nut. 


Vol. I., 232; A NACARDIACB JE. 


A tree indigenous in the West Indies, and now naturalised in manv of 
the coast forests of Chittagong, Burma, and the Andaman Islands. 

4. * Arachb hypogcea, Linn.; Vol. I., 282 ; Lbguminos*: 

Ground-nlt, Earth-nut, or Pea-nut. 

An annual clover-1 ike plant, originally of South America, and now ex- 
tens.vely cultivated m Southern India and in most warm countries. The 
edible portion the seed or pea, two or iiiree of which arc enclosed in a 
pod which ripens under ground. The seeds are universal I v offered fur sal. 
by fruit-sellers :n India, and are roasted and eaten as nuts. 


5. * Areca Catechu. Linn.; Vol. 1., joi ; Palm*. 
The Betel-nut. 
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Thi s palm is a native of Cochin China, and of the Malay Peninsula 
and Islands. Cultivated throughout tropical India. The nut is univer¬ 
sally chewed in India as an ingredient of pan. 

6. Artocarpus integrifolia, Linn.; Vol. I., 330; Urticacea:. 

Jack fruit. 

T he nuts (true fruits in the strictly botanical sense) are roasted and 

eaten. 

7. * Borassus flabelliformis, Linn.; Vol. I., 495; Palma:. 

Palmyra Palm. 


A native of Africa, which has now become naturalised in, and is largely 
cultivated, all through the tropical parts of India, and beyond the tropics 
in Bengal and the southern portion of the North-West Provinces. The 
soft albuminous seeds of the unripe fruits, known as tdlsans , are much 
eaten by natives. 

8. Buchanania latifolia, Roxb.; Vol. I., 544; AnacardiacKjE. 

Chirauli-nut. 

A tree of the Sub-Himdlayan tract, and found generally throughout 
the hotter parts of India. The kernel is commonly eaten as a substitute 
for almonds. 


9. Caesalpinia Bonducella, Fleming ; Vol. II., 3; Leguminosje. 

Thf, Fever-nut* Physic-nut, or Nickar. 

A shrub found all over India and throughout the tropics generally. 
The nuts, or seeds, powdered, are used medicinally as a powerful anti- 
p« riodic and tonic. They are also made into bracelets, necklaces and 
rosaries. 


10. * Castanea vulgaris, Lam.; Vol. II., 227; Cupulifera:. 

The Sweet or Spanish Chest-nut. 

Has been cultivated with partial success at various places on the 
Himalaya. A variety with smaller fruit was established in Dchra Dun 
by the late Dr. Jameson from seed forwarded from North China bv Mr 
Fortune. J 

11. * Cocos nucifera, Linn .; Vol. II., 415 ; Palma:. 

Cocoa-nut. 

This valuable tree, supposed by DeCandolie to have originated in the 
Indian Archipelago, is now extensively cultivated along the sea coa ts of 

Tropical India and Burma. The edible portion is the tough albuminous 
substance which lines the hardshell or endocarp. For information con¬ 
cerning the various products of the cocoa-nut, and the uses to which they 
are applied, see the article 41 Cocos.” Vol. II., 515. y 

12. * Cola acuminata, R. Br.; Vol. II., 500; Sterculiace je. 

The Col a-nut. 

A tree of Western Tropical Africa. The nuts or seeds have lately 
attracted attention as being likely to be used as a substitute for cocoa and 
chocolate. Cola or guora nuts are hold in high estimation amongst the 
Atncan negroes on account of properties similar to those possessed by the 
Coca leaf of South America. 

13 Corylus Colurna, Lntn. ; Vol. II., 575; Cupuliff.ras. 

The Indian Hazel-nut. 

A moderan’-sized tree of the North-West Himalaya. The nut is 
smaller than the European hazel-nut, but nearly as good in point of 
flavour. The true ha/el-nut is occasionally met with in the bazars of 
India, and u. probably ’mported by Kabulis. 

N. 178 













Products of India . 


of the useful Nuts. (J. F. Duthie.) 


i/j. Cucumis, spp,; Vol. II., 632; Cucurbitaceje. 

The seeds of various forms of melon are roasted and eaten as nuts. 

15. Cyperus esculentus, Linn.; Vol. II., 684; Cyperacete. 

The underground tubers, called Kaseru in the North-West Provinces, 
are used as food, as also are those of C. jeminicus. The tubers of other 
species are employed in perfumery, dyeing, and in medicine. 

16. Euryale ferox, Salisb. ; Vol. III., 303; Ny mphjeaceje. 

The Gorgon-nut. 

The black seeds are roasted in hot sand and eaten as nuts, 

17. Jatropha Cureas, Linn.; Vol. IV., 545; Euphorbiacl/E. 

The Physic or Purging nut. 

18. Juglans regia, Linn.: Vol. IV., 549; Juglandeje, 

The Walnut. 

The tree is wild and cultivated on the Himdlaya. The nuts form an 
important article of trade over the greater part of India, a large proportion 
of the supply being brought down to the plains annually by Kabuli and 
other traders, 

19. Nelumbium speciosum, Willd.; Vol. V., 345; Nymph&aceje. 

The hard nut-like seeds of the Sacred or Egyptian Lotus are eaten 
either boiled or roasted ; and are also sometimes strung as beads. 

20. Pinus Gerardiana, Wall.; Vol. VI., Pt. I.; Conifers. 

The seeds of the Neosa or Edible pine are collected and stored for win¬ 
ter use. They form an important article of food where the tree exists, and 
are brought into India in large quantities by Afghan traders. 

21. * Pistacia vera, Linn.; Vol. VI., Pt. I.; Anacardiaceje. 

The Pistachio nut. 

This nut also is imported into India in large quantities by Afghdn fruit- 
sellers, the main portion of the supply coming probably from Persia where 
large orchards of this tree are maintained. 

22. Prunus Amygdalus, Baillon ; Vol. VI., Pt. I. ; Rosaceae. 

The Almond. 

Large supplies of almonds are annually brought into India from beyond 
the North-West frontier along with pistachio nuts. 

23. Semecarpus Anacardium, Linn.; Vol. VI., Pt. I.; Anac arimace/E. 
The Marking-nut. 

The tree is abundant in Northern and Central India. The nut pro¬ 
duced on the apex of the edible hypocarp, or enlarged fruit-stalk, is eaten. 
I he pencarp, or outer shell of the nut, yields a black resinous juice, which, 
when mixed with lime, constitute s a good marking ink for cotton. 

24. Strychaos Nux-vomica, Linn. ; Vol. VI., Pt. II. ; Loo \niaceje. 

Vo MIT-NUT. 

A tree of Central and Southern India. The seeds or nuts yield a valu¬ 
able medicine, which in overdoses acts as a powerful poison. 

25. S. potatorum, Linn. /. ; Vol. VI., Pt. II. 

Clearing-nut. 

The seed, which contains no poisonous nutter, is used for clourintr 
muddy water. It is also employed in native medicine as an emetic. 

26. Tcrminalia Catappa, Linn.; Vol. VI., I’t. II.; CoMURmcB.t. 

The Country Almond. 

The coiled-up embryo contained n the nut is much eaten by natives. 
The kernels of T. belerica are also eaten, but arc said to be intoxicating. 
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27. * Theobroma Cacao, Limt.: Vol. VI., Pt. II; Sterculiaceje. 

The Cacao or Chocolate Bean. 

A tree of Tropical America. Cultivated in Southern India and Ceylon. 

28. Trapa bispinosa, Roxb.; Vol, VI., Pt. II.; Onagraceje. 

SlNGARA-NUT. 

A common aquatic plant found floating on tanks and lakes. The 
starchy nut is universally eaten, and in many parts of the country forms an 
important article of food. 

Loganiaceje. 

Nux vomica, see Strychnos Nux-vomica, Linn. ; Vol. VI., Pt. II; 
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NYCTANTHES, Linn. , Gen. PL, II., 673. 

[ OLEACEiE. 

Nyctanthes Arbor-tristis, Linn.; FI. Br. Ind., ill., 603; 

Syn,—S cabrita scabra, Linn.; S. triflora, Linn., Mant. 

Vern. — Hdr, sihatu, harsinghar, saherwa , seoli, nibari ) Hind. ; Singhdr , 
harsinghar , scphalika, Beng.; Saparung , kokra , Kol. ; Saparom, 
Santal ; Samsihar, Khawar; Gongo, seol. i, gang-siuli , Uriya ; Khcr- 
sdri, Gond. ; Pakura , laduriy harsingar , kuri, shdili, Pb. ; Karassi, 
Bhil; Kirsahdr , Baigas; Siraln, (Hoshangabad), Shiralli, (Nimar)- 
C. P. ; Hardsingara, pdrijdtaka, Bomb. ; Khurasli, Mar. ; Jayaparvati, 
Guj.; Manja-pUy Tam. ; Paghada, karchia, kdru-chiya, pdri-jdtawiu, 
pdrujdtamu, TEL .; Harsing, Kan.; Tsaybceloo, hseik-ba-lu, Burm.; 
Perijatdka, sephaiica , rdjamkasa , Sans. 

References. — Roxb., FI. Ind., Ed. C.BC., 29 ; Voigt, Hart. Sub. Cal., 552 ; 
Brandis, For. FI., 314 ; Kura, For. FI. Burm., II., 155 ; Beddome, FI. 
Sylv , t. 240 ; Gamble, Man. Timb., 254 ; TJnvaites, En. Ceylon PI., 190 ; 
Grah., Cal. Bomb. PI., in ; Stewart, Pb. PL, 141 ; Jones, As. Res., IV., 
244 ; Elliot, FI. Andhr., 86, 145 ; Mason, Burma , 4/0; O'Shaughnessy, 
Beng. Disprus., 57 ; Cl. C. Dutt, Mat. Med. Ilind., 189; Dymock, Mat. 
Meet. W. Ind., 2nd Ed , 473; S. Arjun, Bomb. Drugs , 207 ; Murray, PI. 
and Drugs, Sind , j6q; Year Book Pharm ., 18^0,248; Irvine,' Mat. 
Med. Patna, 48; Med. Top. Ajm 143 ; Taylor, Top. Dacca, 57 Baden 
Powell, Pb. Pr., 359 ; Atkinson, Him. Dist.,743, 778; Lisboa, V. PI. 
Bomb., 97, 223, 247, 290; Birdwood, Bomb. Pr.. 300; Royle, III. Him. 
Bat., 268; McCann , Dyes and Tans, Beng., 41; Buck, Dyes and Tans, 
N.-W. P., 25 ; Liotard, Dyes, 26, 58, 50, 92 ; Pies\e, Perfumery, 63 , 64 ; 
Balfour, Cyclop., II., iriC; Treasury of Hot... 796; Kero Off. Guide to the 
Mus. of Ec. Bot., 94 7 For. Ad. Rep. Ch.-Nagpur , 1885, 32; Buchanan, 
Statistics of Dinajporc, 151 i Linschoten, Voyage to E. Indies (Eng. Ed. 
1885), 1L, 58-62, 68. 

Habitat.—A large shrub, with rough leaves and sweet-scented flowers, 
occurring in the Sub-Himdlayan and Tarai tracts; also in Central India, 
Burma, and Ceylon. Common in gardens. The flowers open towards 
evening, and fall to the ground on the following morning. 

Dye and Tan.—The, bark is said to be employed for tanning. 

The corolla tubes are orange-coloured, and when severed from the limbs 
give a beautiful but fleeting orange or golden dve, which is mostly used 
for silk, sometimes in combination with turmeric. Half a seer of the dried 
corolla tubes will dye 60 yards of silk cloth. Mr. Wardle says These 
flowers are fairly rich in yellow colouring matter, which is readily 
soluble in water. ‘The infusion produces very bright yellow colours on 
mulberry silk when properly mordanted; and when the right processes 
are used" this dye-stuff appears to be eminently suited for dyeing tussur silk 
yellow. It has not such a great affinity for wool.” The author of the 
Makhzan-ul-Adndya states that the white portion of the flowers yields a 
purple d\( known in India as Gulkama. He says that directions for its 
preparation will be found in Karabadien-i-kdbir {Dr. Dymock). 
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Preparation and Process of Dyeing.— The flowers, which fall in the 
early morning, are usually collected by women and children. The white 
limb, or upper portion of the corolla,'is picked off, and the yellow tubes 
which remain are put out to dry in the sun, and afterwards stored for future 
use. The colour is extracted by steeping the dye-stuff in boiling water, 
and straining through a cloth. The fabric to be dyed, generally silk, is 
first drenched with water and then steeped in the liquid, either when hot, 
or after it has cooled. It is dried in the shade. The result is a bright 
orange colour, the shade of which can be deepened by further steeping. 
The colour is very fleeting, and no proper means of fixing it appear to be 
known. In Murshidabad, however, a little lime juice is added to the liquid, 
and this seems to render the colour less transitory. In other parts of 
Bengal alum is employed for the same purpose. It is said to be sometimes 
used in combination with kusutn or turmeric. occasionally with indigo and 
hath ( McCann , Dyes and Tans of Bengal). 

Buchanan (Statistics of Dina j pare) wrote that the inner bark, affords a 
red dye when beaten with a little lime ; and that the flowers produce a beauti¬ 
ful, though perishable, purple dye. This latter colour is, as stated above, 
according to Dr. Dymock, mentioned by the author of the Makfizan as 
the product of the white portion of the flowers, and is called gulkamah. 

Oil.—The fragrant flowers of this plant contain an essential oil similar 
to that of jasmine. 

Medicine,—“The leaves are useful in fever and rheumatism. The fresh J 
juice of the leaves is given with honey in chronic fever. A decoction of the 
leave-, prepared over a gentle fire, is recommended by several writers as a j 
specific for obstinate sciatica” (U. C. Dutt). “Six or seven of the young 
leaves are rubbed up with water and a little fresh ginger, and administer¬ 
ed in obstinate fevers of the intermittent type. The powdered seeds are 
used to cure scurfy affections of the scalp'* (Dymock). It is antibilious 
and expectorant, and useful in bilious fevers (Rai Rani Lai Dt, Bahadur). 

Special Opinions. — § “ Juice of leaves commonly used in fevers” 

(Assistant Surgeon S. C. Biiattacharji. Chanda. Central Provinces). “ Ex¬ 
pressed juice of the leaves used as anthelmintic mixed with common salt. 
1 'he use is very general” (Surgeon A. C. Mukcrji , Noakhalli). “The 
expressed juice" of the leaves acts as a cholagoguc, laxative, and mild 
bitter tonic** (Civil Surgeon J. H. Thornton , B.A.. M. B. t Monghyr). 1 
** Used in fever in children as a diaphoretic, and diuretic 3ii in infusion” | 
(Assistant Surgeon Nchal Sing , Saharunfur). “The fresh leaves are I 
eaten in vegetable curries and dal as a mild tonic’* (Surgeon-Major 
B. Gupta , M.B. , Pooree). 

Structure of the Wood.—Brown, close-grained, useful as fuel. 

Sacred and Domestic Uses. — The flowers are much used in Hindu 
worship, and a.> votive offerings. The plant is supposed to have been j 
brought from heaven by the God Krishna for his wife Saty.ibhama. A * 
tale is given in the Vishnu Pur an a to explain the origin of the name 1 
Pdrijatdka. “ This shrub was a King’s daughter, named Pdrijatdka. 
She leli in love with the sun, who soon deserted her, on which she killed 
herself, and was. burnt. This shrub arose from her ashes. Hence it 
casts its flowers in the morning, as it cannot bear the sight of the sun” 
(See editors note of Eng. Ed. (r8$$) of &nschqten's Voyage to E Ind ., 
Vol //., p. 02\ The name pdrijataka , or pdrijatamu , is applied' to a 
variety of plants with jasmine scent, e.g., Mimusops Elengi, ,yc. The i 
Coral-tree (Eyrthrma indica), and Cochiospermum Gossypium have also 
had the same names applied to them (See Elliot , FI. Andhr. l.c.). 

The rough leaves are sometimes used for polishing wood. 
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NYMPH./EA, Linn.; Gen. P!., I., 46. 

Nymphaa alba, Linn.; LI. Br. hid /., 114 ; NYMPHiEACEiE. 

The White Water-Lily. 

Vern.— Brimposh, nilofdr, kamud, Kashmir. 

According - to Sir George Birdwood, this plant is the yiKjs^odu 0 f 
Dioscorides, <r/&j of Theophrastus and the Nymphce of Pliny. 
References.—S'toar/, P6. 8; U. S. Dispens., 15th Ed., 7" ; Year- 

Book Pharm., 1874, 622; Birdwood, Bomb. Br., 135; Smith, Die., 435; 
Treasury of Bot., 797. 

Habitat. Found in Kashmir Lake, altitude 5,300 feet. It is common 
in Europe, in ponds and streams, and fresh-water lakes. 

Dye. 1 he root-stocks are said to be used for dyeing purposes, as 
they contain gallic acid ( Treasury of Botany). 

Medicine.—Its mucilaginous and somewhat acrid root-stock is ad¬ 
ministered in some countries for dysentery. According to O’Shaughnessy 
it is astringent and slightly narcotic. Its flowers are reputed to be anti¬ 
aphrodisiac. An infusion of the flower and fruit is given in diarrhoea and 
as a diaphoretic [Stewart). 

Food. The root and sf.eds are eaten in times of scarcity. 

The root-stocks contain a large quantity of starch, and are used 
in France in the preparation of a kind of beer. 

N. Lotus, Linn.; Fl. Br. hid., I., 114. 

Syn. —N. rubra, Roxb .; N. kdulis, DC .; N. esculenta, Roxb .j N- 
pubbscens. Wild. Sii George Birdwood, in his Bombay Products. 
gives the following further identifications as probably correct : — N. Lotus 
— Lotus TEgyptia of Pliny, Bk. XIII., Chao. 17 ; and of Prosper Alpi¬ 
nes, de lant JF.gypt, 2, page 49 ; the N. seu Neuphar TEgyptum of 
Vesling; and Castalia mystica of Salisbury; N. rubra Roxb.*= 
Casialia magnifica of Salisbury. N. pubkscens, Willd.^ Castalia 
sacra, Salisb ./ N. Lotus, Burvi. ; N. indica minor, Rumph. ; anil 
Ambel of Rheede. 

Vern.— Rav.val, chota kanval. Hind.; Shdlvk, sdluk, not, koi (parched 
seeds), rakta kambal (ted var.), chota sundi (N. edulis), Beng. ; Dim- 
hala-kain, rangkain, OrjssA; Kuni, funi, Ivrhi (root), nap > (seeds). 
SlND ; Alh-phul, Dec.; Kanval, niloptial, Guj. ; Alli-tdmarai, nmbul, 

I am.; Alli-ldmarn, tella-kalavo , koteka , errahaluva (red var.), kal/td- 
ramu, Tel.; Nycidale-liuxu, Kan.; Ampala, Malay.; Kyah-phyu 
kiya-ni, BURM.; Olu , Sing.; Kamala, humuda, kalhuramu, hnilaka, 
sandhyaka,SAUs .; Nilufar, Arab.; Nilu/ar , Pers. 

References.— Roxb., Fl. Ind., Ed. C.B.C., 428; Voigt, Hart. Sub. Cal., 
8; Thwaitcs, En. Ceylon PL, id ; Dale. & Gibs.. Bomb. Fl., 6; Aitcbi¬ 
son, Cat. Pb. and Sind PL. 3; W. & A., Prod., 17 ; Drury, Handbook 
of hid. Fl., 30s ; Rheede, Hort. MaL, XI., t. 26; Elliot , PL Andhr., 5 2, 
79, 103 ;Moodcen Sheriff, Supp. Pharm. Ind., 183; U. C. Du ft, Hat. 
Med. Hind., 109; S. Arjun, Bomb. Drugs, 7 ; Murray, PI. and Drugs, 
Sind, 70 {Irvine, Mat. Med. Patna, 119, Med. Topi Ajm., 1.13; Med. 
Top. Dacca, 58; Buchanan;, Stat. Dinajpur, 169 ; Baden Powell, Pb. Pr., 
329{ Atkinson, Him. Dist304; F.r.on. Prod. A r .-IF. Prov., Part V. t 
Of, 92; Drury, U. VI. 3/4, 315 ; Lisboa, U. PI. Bomb., 143 ; Birdwood, 
Bomb. Pr., 134 ; Balfour, Cyclop., II., 1116 ; Smith, Die., 251-253; Trea¬ 
sury > f Dot., 79 9 : Ktw Off. Guide to But Gardens and Arboretum, 24; 
bomb. Gob VI., 15 ; Jour. As. Sol., Pt. II., No. If. , 1867-82 ; Ind. For., 
III., 237 f As. Res., IV.. 285 ; Tran?. Linn. Soc., XX , 29 ; Gazetteers '.— 
Mysore and Coori', /., 57 ; Gujrdt Dist., 12; Mason, Burma, 7J9 . 

Habitat. —A large aquatic herb, common throughout the warmer parts 
of India. Flowers white, p ; nk, or crimson. A variety (N. pubescens) 
with pubescent leaves and smaller flowers also.occurs. 
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Medicine.—The flowers are used as a dry and cold astringent in 1 
diarrhoea, cholera, fever, and diseases of the liver, and are also recom¬ 
mended as a cardiac tonic. The powdered root is prescribed for piles as 
a demulcent, also for dysentery and dyspepsia. The seeds form a cooling 
medicine for cutaneous diseases and leprosy, and are considered an anti- 
P° ls oris. Taylor, in his Topography of Dacca , mentions that 

he Mowers and stalks of this species are reduced to powder, which is • 
administered in cases of discharge of blood from the stomach and bowels.” 

ooa. 1 he roots, flowering stems, the young fruit, and the | 
seeds are eaten in various parts of India. The roots, which contain a large , 
quantity of starch, are usually boiled, though sometimes eaten raw; the j 
stems are cooked in curries ; the unripe fruit is eaten as a vegetable ; and 1 
the seeds are parched. Taylor says that the bulbous root, known by 
the name of Shaluk , and the seeds and stalks by that of Sampala , are 
sold ni the bazars as articles of diet, and the parched seeds are sold 
as hot ( T opography of Dacca)!' 

Dr. Dymock, in a recently published paper entitled “ The Flowers of 
the Hindu Poets, * gives the following account of the mythology of the 
Indian Lotus 

“ 1 he queen of Indian flowers is the Lotus; the Hindus compare the ' 
newly-created world to a Lotus flower floating upon the waters, and it i 
thus becomes symbolical of spontaneous generation. It is the Padma- I 
mam of the Buddhists. The golden lotus of Brahminic and Buddhistic ! 
mythology is the sun, which floats in the waters which are above the firma¬ 
ment, like an earthly lotus in the deep blue stream below ; from it distils 
the Amrita, the first manifestation of Vishnu. Brahma and Buddha ithe 
supreme intelligence) were born of this heavenly lotus. Lakshmi, the wife 
of V ishnu, the Indian Venus, is called Padmavati, because she is repre¬ 
sented silting on this flower. The Hindus see in the form of the lotus the 
mysterious symbol Svastika, which signifies the Ban and Shaluka com¬ 
bined. In Goa the common name for the plant is Savak , which I suppose 
to be a corruption of Svastika. The allusions to this flower by Indian 
poets are innumerable ; no praise is too extravagant for it ; it is the chaste , 
ilower, and its various synonyms are bestowed as names upon women. 

In the koka Shastra the best class of women is called Pad mini. The 
lotus is supposed to calm the pangs of love, but in the case of Sagarika 
m the Ratnavali, so violent was her malady that even this remedy was i 
applied in vain. * I ake it all away 9 she says to Susamyata, * I shall never 
obt.un the object of mv desired The red lotus is said by the poets to be 
ye with the blood of Siva, that flowed from the wound made by the , 
arrow of Kama, the Indian Cupid.” I 

p,‘V' >hrec varieties of Lotus or Water Lily: The white, called 

hSSpiw l;Cd ’ , Kokanr “ 1 ‘ f an<1 thc M<*. 1 ndivara. The entire plant j 
IS called Padnuni; the truit, Karnnkara; and the honey formed in the 
flowers, Makaranda. The stalks of the leaves are called Mrinala. The 1 
face of a beautiful woman is compared bv the poets to a lotus blossom, 
the eyes to lotus buds and the arms to its filaments, in Sanskrit Kinialka 1 
or raamakesara. The bee is rep.< sented as enamoured of the lotus. ! 
Hari likens the eyes of Radha to a blue lotus, and when sorrowful, to a 
red one ; the face of Hari is to his Radhika like a full blown lotus.” 

1 he allusions to the sacred lotus in ancient Hindu literature appear to 
refer equally to different kinds of Nymphasa as to Neltimbium speciosum, 
which, by many authors, has hitherto been regarded as the particular plant 1 
referred to. In the above extract the description of the •* flower floating 
upon the waters,” and the mention or its various colours—white, red, and I 
blue suggest Nymphaea rather than Nelumbium. 
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Nymphaea stellata, Willd. ; FI. Br. Ind ., /., 114. 

Vem.— Nil-padma, Hind.; Nilsdphala , nilsdpla, Beng.j Subdikaim, 
Orissa ; Bambher (Bijnor), N.-W. P.; Uplia-kamal, Bomb.; Nalla-ka - 
lava , Tel.; Cit-ambel (Rheede), Malay.; Kya-nyu, Burm.; Nilotpala, 
utpala, indivara, Sans. 

References. — Roxb., FI, Ltd., Ed. C.B.C . , 428; Voigt, Hort. Sub. Cal., 
9; Thvaaites, En. Ceylon Pi., 14; Aitchison, Cat. Pb. and Sind PI., 3 ; 
Drury , Han l -book of Ind. FI., 30 ; \V. & A., Prod., I., 17 ;| Mason, Bur¬ 
ma, 7 40 ; Elliot, FI. Andhr.,70, i 3 s ; Rheede, Mai., XI., t. 27; Med. 
Top. Ajm., 144; Irvine, Mat. Med. Patna , 7 8 ; Taylor, Top. Dacca, 38; 
Atkinson, Econ. Prod., N.-W. P., Part V., 92 ; Lisboa, U. PI. Bomb., 
*43; Birdreood, Bomb. Pr., i 3 s ; Balfour, Cyclop ., II., 1116; Kew Off. 
Guide to Bot. Gardens and Arboretum, 24; Gaz. Mysore and Coorg, 
L, 56 . 

Habitat.—Common throughout the warmer parts of India. It varies in 
the colour and size of the flowers. In the Flora cf British Lidia the fol¬ 
lowing varieties are described : — 

(1) cyanea ; flowers medium-sized, blue, scarcely odorous. Syn .— 

N. cyanea, Roxb. 

(2) parviflora; flowers usually smaller, blue. Syn. —N. stellata, 
Willd. 

(3) versicolor ; flowers larger, white, blue, purple, or flesh-coloured ; 
stamens very many. Syn. —N. versicolor, Roxb. 

Food. —The roots and seeds are frequently eaten, especially in times 
of scarcity. 

NYSSA, Linn.; Gen. PI., I., 932, 

Nyssa sessiliflora, Hook. /.,* FI. Br. Ind., II., 747 ,* Cornacfje. 

Vern.— Kalay, chilauni, Nepal; Tumbrung, Lepciia. 

References. — Kura, For. FI. Burnt., /., 240-, Gamble, Man. Timb., 81; 
Ind. For., IX377. 

Habitat. — A large tree found in the forests of the Sikkim Himalaya 
above 5,000 feet ; also in Martaban between 4,000 and 6,000 feet. 

Structure of the Wood.—Grey, soft, even-grained. 

Domestic Uses.—Used for house-building and other purposes about 
Darjiling (Gamble). 
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Oak, see Quercus, Vol. VI., Pt. I. 

Oats, see Avena sativa, Linn.; Gramine iz ; Vol. I., 356. 

OCHNAj Schreb.; Gen. PI ., /., Jiy. 

[ 6 g ; OcHNACEiE. 

Ochna squarrosa, Linn .; FI. Br. Ind ., ; If igkf, III., /., /. 

Syn.—O. lucIda, Lamk . ; O. rufescens (?), Thunb. ; 0. obtusata, 
DC.; O nitida, Thunb. 

Vern.— Koniari, Uriya ; Champa baha, Santal ; Kanak-champa , Bomb. ; 
Sunari, yerra-juvi, sunuru, tammichctta , Tel. ; Narole , mudak , Kan. ; 
//sen-way, Burm. ; Kunuh-champa , Sans. 

References. — Roxb., FI. hid., Ed. C.B.C . , 440 ; Brandis , For. F/., 60 ; Gcw- 
blc,'Man. Timb ., 65; Dalz. &. Gibs., Bomb. FI. Suppl., 17 ; Mason, 
Burma & Its People , 764; Elliot, FI. Andhr ., J70 ; Graham , Ca£. F/. 
Bomb., 37 ; Revd. A. Campbell, Kept. Econ. Prod., Chutia Nagpur , iVo. 
8409; Lisboa, LI. PI. Bomb., 37 ; Gazetteers .— Mysore & Coorg, I., 58 ; 
Bombay , XV., 429 ; 7 W. Forester, IX., 255. 

Habitat.— A shrub or small tree, found in Bengal, Assam, Burma, South 
India, and Ceylon, 

Medicine.— The root, which is long, twisted, and tuberous, is used by 
the Santals as an antidote in snake-bite ; a decoction of the root is given | 
in certain menstrual complaints, also for consumption and asthma (Revd. 
A. Campbell), 

Structure of the Wood.—Reddish-brown, moderately hard, and close- 
grained ; weight 5 lib per cubic foot {Gamble), 

O. Wallichii, Planch.; FI. Br. Ind., /., 524; 

Syn.—O. andamanica, Kura ; O. nitida, Wall, {not of Thunb.); O. 
squarrosa, Kura {not of Linn.). 

Vern.— Yodayah , Burm. 

References.— Kura, For. FI. Burma, I., 205, and in Journ. Asiat . Snc. 
Beng., XL!., pt. ii., 29s ; Gamble , Man. Timb., 66. 

Habitat.—A small, deciduous, glabrous tree found in Burma. It is very 
frequent in the tropical forests of Martaban and Tenasserim, less so along 
the eastern and southern slopes of the Pegu Yomah {Kura l.e.). The 
O. andamanica of Kurz, found by him in the Andaman Islands, is, in the 
Flora of British India, reduced to this species. 

Structure of the Wood. —Light-brown, hard, dose grained, and brittle; 1 
weight 541b pur cubic foot (Gamble). 

Ochres, see Pigments, Vol. VI., Part I., and Iron Oxides, Vol. IV., 520. 


OCHROCARPUS, Thou.; Gen. PL ipj. 

_ , , .... [Wight, le., t. 1909 i GuTTiFEfuE. 

Ochrocarpus longlfohus, Benth. & Hook. /. FI. Br. Ind., /„ 2-go ; | 

Sy f!;T, CA 5 :i SACC " •' tOHOlFOLIUM, 1 !': ''-',-Calophyllum lonoifolium. 
Wall.; Mammea longifolia. Planch. & Trian. 

Vern. — Ndg-kdsar-kc-phul (the flowers), Hind.: N gesar-ke-phi 

flowers), Beng.; Suringi , tdmbra-ndgke ar. Bomb.; Ran undi, Kon- 
kan ; Putt nag, suringi , Mar. ; Rdti-ndg-kasar, Gvz. : Nd-ap-pd, nti- 
gashdp-pu, u tig csar~pu (ihc (lowers), Tam. ; Sura-ponna, Tf.l. ; Wan at, 
taring 1 (male), punt (female), suringi, gardundi, Kan.; Scrdya, Ma¬ 
lay. , Ndga-kcsaram-pushpam, Sans. 

References. Bed dome, FI. Sylv., t ruble, Man. Timb,, 21.27 • 

Dytnock, Mat. Med. W. Ind ., 2 nd Ed., 8$ ; S. Arjun, Bomb. Drugs, .?? ' 

J harm, Ind., I., 172, 173; Moodier. Shit iff. Mot. Med. of Madras, .14 ; 
Lisbon, U. pt. Bomb., //, 241; Hirdviood, Bomb. Pr., i 3 ; Liotard, Dyes, \ 
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The Common Sweet Basil. 
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32; Balfour, Cyclop, /., SS2; Kew Off. Guide to the'Mus. of Rc. Bot., 
Yi> G ? fff'— M ys°re &Conrf; I., 52 , OS, 4JO ; Bombay, Kill., 26; 
AV. y 73 ; Ind. Forester, XI/., 188 (xxii.), ’ ’ 

Habitat.— A large, deciduous tree, found in the forests of the Western 
Peninsula from Kanara to the Konkans. It is said to be met with also 
in some parts of Burma. 

• G ., um — 'The SEED, which is as large as an acorn, when cut exudes a 
viscid gummy fluid. 

Dye —-The dried flower-buds known in commerce as tambra nag- 
kesar (red nagkesar), are used for dyeing silk. They are about the site 
fthum) and ° f a red C ° ° Ur ^ Balf0 “ r ’ C y cl °P-> und * r Calophyllum longi- 

Perfume— In some parts of India a perfume resembling that of violets 
is, said to be extracted from the dried flower-buds (Gazetteer, Mvsore 
Sr Coorg), / 

Medicine.— The dried flowkr-buds possess mild, stimulant, carmina¬ 
tive, and astringent properties, and are reported to be useful in some forms 
of dyspepsia and in hemorrhoids (JO y mock). They are used in the form of 
an infusion prepared in the ordinary way, the proportion of flowers to boil- 
mg water being one to eight (Moodeen Sheriff). 

Th , e rRUIT is eaten by children who call it gori un di or sweet 
unfit {Dymock). 

Structure of the Wood-Hard, red, close,and even-grained; weight 
551b [xir cubic foot {Ltsboa). b 

Domestic Uses— The timber is used in Burma for planking and for 
the masts and yards of boats. 

Ochrocarpus siamensis, T. Anders.; FI. B r . Ind., /., 2jo. 

Syn. Calysaccion siamense, Miq»\ Mammea siamensis, T. Anders 

Vern. — Tharapi, ta-lapi, Burm. 

MotVfff ren \ eS '~ AF ° r : FL 94 ; Gamble, Matt. Timb., 2r. 

Habitat. An evergreen tree, icund in the forests on the dry hills of 
Pegu and Arrakan, and distributed also to Siam y S °* 

VrSgSg . tJ **- The W00U is said lo ^ good for cabinet-making 

OCHROSIA,//m., Gen. PI., II., 700. 

Ochrosia borbonica, Gmcl.,- FI, Br. Ind., III., 638 ,■ Apocykack*. 

Syn— Ochrosia SALUBRIS, Bl.; Cerbera rAR VI FLORA, Wall. ; c. SALU- 
tar is, Lour. 

R tTF^fvi:,%fvuT2^ U> ' 72i Tintb., 0 2; 

Habitat—A small evergreen tree, found in the tidal forests of the 
Andaman Islands, and distributed also to similar localities in Ceylon the 
Straits Settlements, and Java. J * 

\ s P e ? ies of . this ff enus ••’•re said to yield gutta (Baron von 

I Mueller), but no information can be obtained as to whether the Indian 
one does so or not. 

OCIMUM, Linn. ; Gen. PI, II, n 7r . 

' _ . _ ... [868 ( var . Ihyrsiflorum ); Labiatje. 

Ocimum Basilicum, Linn. • FI Br. Ind., IV., 608; Wight, Ic. t. 

Common Sweet Basil ; Sweet Basil ; Common Basil. 

1 ^*' U. PILOSUM, Wt.'ld. ; O. ALBUM, Iain. Man,, not of Boxb. O.MINI- 
NUM Burnt, not 0/ Linn.. O. hispidum, Lamb.: O. mentha-ifolium, 
Month, i O. CARYOPI! YLL ATU M, Roxh Pl.K^TRANTHUS BaRRELIERI, 

I bprenjr. > 
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The Common Sweet Basil. 


(W. R. Clark.) 


OCIMUM 

Basilicum. 


Various varieties of Ocimum Basilicum have been described by Bentham, 
but Sir J. D. Hooker, in the Flora of British India , says he cannot dis- | 
tiriguish these by any constant characters. “The plant,” he observes, | 
“ varies much in robustness and hairiness of its parts. Var. thyrsiflora 1 
is a luxuriant state; vat. difforme has abnormally deeply cut leaves; 
mar. purpurascens is a purple-coloured state, imported from Persia; var. ^ 
glabratum has very large fruiting calyces, sometimes one-tourth inch dia- ' 
meter, with a rather elongate upper lobe. ” 

Vern.— Babul, kali-hdsi, babui-tulsi, sabzah , Hind.; Babui tulsi, khub 
kalam , debunsha. pashanabheddie, Beng. j Dhdla tulasi, Uriya; 
Dimbit baha , viali buha, bharbari , Santal; Furrunj-mushk, nigaud, j 
babri, tulsi, baburi, rchan, panr, niyazbo, Pb. j Xasbo, sab a j hi, SiND; 
Sabea , Mar.: Suhjah, suboe, salzat , tirumtru , Dec.; Tirnutpatchie , 
tirunitru. Tam. ; Rudra jada, bh»-tulasi, vepudu pachchn, yibudi-patn , 
Tel.; K'am-kasturi, saijehiya , Kan.; Tiru-mtru, poch-chd, Malay.; 
Sawandatala, Sing.; Varvarm munjank., Sans.; Buklut-ul-zub, nhan , 
shnha far am, hebak , badruj, asaba-ulfeleyai, Arab.; riranj-n:ushk , 
tureh-korasani, daban-shah, ungAsht-kum-zuckun, Pers. 

References.— Roxb., FI. Ind., Ed. C.B.C., 464; Voiet, Hort. Sub. Cal., 
447 • Stewart, rb. PL , /70 ; d/ason, Unrwm # /fc /V#/**, 50r, 7^; 
Elliot, FI. Andhr., 26, 165, rgt; Phartrt. Ind., 167; Amshe. Mat. Ind., 
II., 423: O'Shaughnessy, Beng. Dispeus., 492: Moodeen Sheriff , 

Pharm Ind.. 184; U. C. Dutt , AlW. Med. Hind., 220,323 ; Dymock, 
Mat. Med. W. Ind., 2nd Ed., 606; Fleming, Med. 17 . Drugs, as in 
As. Res., Vol. XI., 174; S. Ariun, Bomb. Drugs, W2 ; Murray, PI. & ' 
Drugs Sind, i/3 ; Year-Book Pharm., 187S, 288; Med. Top. A j mere, | 

• Irvine, Mat. Med. Pac., ~b ; Atkinson, Iiim.Dist., 708 ; « 

U PI. Bomb., 224: Birdwood, Bomh. Pr., 64, 224; Butler, Top. & | 
Oudh & Sultanpore, 44; Mtchison, Ajgk. Del. Com., 95 ; Bal¬ 
four, CyclopII., 5; Smith , Z)»V., 399 ; Treasury of Bot., 801 ; Home 
' Dept . Cor., 224 ; GazetteersMysore & Coorg, I., 64; N.-W T., I., 
,\3} IV., Ixxvi .; Ind. Forester, XII., App. 19. 

Habitat.—An erect, herbaceous, glabrous or pubescent annual, indige¬ 
nous in Persia and Sind; growing throughout India, ft is cultivated 
throughout Tropical India from the Panjab to Burma, and is said to be | 
indigenous on the low hills in the PanjSb (Aitchison). 

Fibre.— Sports' Encyclopaedia mentions that it is cultivated to a small 1 
extent in the western portion of the Hughli district, on account of the 
strong fibre that it yields, which is employed for rope-making. [This must 
be a mistake.— Ed. J 

Oil. —It is included in a list of vegetable fixed oils in Spans' Ency- j 
clopvdia. The Natives of India, in their perfumery, distil ottos from some ; 
of the different species of Ocimum, but exact information on this subject I 
is not available. “On distillation the plant yields a yellowish green vola- j 
tile oil lighter than water, which, on being kept, solidifies into a crystalline 1 
camphor, isomeric with turpentine camphor (Gindin*sHandbook, XIV., ! 

?5P)* 

Medicine.—“ The whole plant has an aromatic odour, which is im- ! 
proved by drying. Its taste is aromatic and somewhat coding and saline.” i 
(Pharmacog. Ind.). The seeds, which are much used medicinally in some j 
parts of India, are small, black, oblong (one-sixteenth inch long), slightly j 
arched on one side and flattened on the other, blunt pointed. They have 
no odour, but an oily, slightly pungent taste. When placed in water they 
become coated with a semi-transparent mucilage. Steeped in water, they 
form a mucilaginous jelly ( U. C. D: it, Murray, Dymock, ). Their pro¬ 
perties are saicl to be demulcent. stimulant, diuretic, and diaphoretic. T hey 
are often used in infusion in India, especially by Native practitioners in the 
treatment of gonorrhoea and nephritic affections, and are regarded also 
as useful for dysentery and diarrhoea, especially in children for the 
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afte"p^nsof C parturition^fCT!. d ‘■ nfus, ? n .°f t ,,e seeds 'ssaid to relieve the 

Dr. IrolMinhSSS?® Wn g’£ s ' at - Re *-’ X I-’<74-, Baden Powell). 

of from Si to xiif 'JeuZj ^f tca of . Pa , tna remarks that the seeds in doses 

LKAViis forms the basis of a celebrated^n'T’ ] hC ex P re sscd juice of the 
and the bruised nostrum for the cure of ring-worm, 

the pain. The powdered dried fpavJ^^ St -j ng *? y scor P ions to lessen 

■ z&jbks 1 - 

s§siliig#ap3 

gist” (Sursjon-Maior ¥ F t a v 7 • ^ tastc or lc iea of the drug- 

diarrhoea and dysentery* eivenfn “ The seeds are useful in 

4 to 5 grains to infants admin" S teredlns°vri 0 » *( lLT*T t °J du ‘ ts ^ nd 
Ilospita' Assistant, Hoshangabad C P\ “ 1 laiomed,ist Class 

are used in poultices for nn W nv! '* 1 ' 1 n . e see ds washed and pounded 

internally ^th herbet in cai P’of 0 ^^ ? mUSCS ' T . hey «e also given 
l piles ” (Civil Surgeon 7 M rifj, habitual constipation and in internal 

seen a teaspoonfufo, (fie seeds ZK?/,? A '’ f ^ ifo ’iShyr). “ I have 
a little sugar is added, and the whotedfnnk dJ«™ b T ? w ? ter to which 
of genito-urinary diseases ” (1Honor >» c ' 1 •' a demulcent in cases 

bar). “ The seeds are m^li • . ? Surgeon A. E. Morris, Tranque- 

’ "^^e^'uiceis'^ropfMSf'lnto'ti^^^^f 

' SS36. srs as- s# “ s " £ “ 

’? Th° - o!d ““ - 

:scr>': vzB &?.T h *™ Si »^“4"^ 

bread 4f«.) Thc^ «»?" mixed in ordinary 

Muhammadans of Eastern Bengal infused hT?! 0 ?^'. c 'r pecia,l >' b y the 
and cooling drink. b ‘ n wat er, to form a refreshing 

Ocimurn canum, Sims. ; FI. Br. I„d., IV.. 6o 7 

vZ~-TT:T‘ Linn -’ °- Linn.). 

llZri ’ ■ '• Kuhka Mas ‘> Tel - i Hin-tolla, Sing. 

* at-—«, 

A* Campbell* Refit Fruit P> ti I- *r LU ‘ ot - r Andhr., 102; Rev. 

and^ow^imis orKdir'f^m^AsSam^ 1 '® f °’ ,nd ° n tl,e P' a ms 

to the South Deccan and Tevlon lV P on * ai t Deh “r. and Central India 
semi-wild tat<- about Nm; V°P* L s llsual lv abundant in a wild or 
Africa is sS^o £ £l%£’Z nl »' i * ma * «"»* mention that 

™£jfL E th”' E£L £ «*«* ***»•. 

'em" pi’cparmi.m'n- SJR* '» the fin%S?oeTa Ate 

r , ' ls ,,MsU as fee i-r pa-asitical diseases , f th - skin *> 
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The Shrubby Basil. 


(W. R. Clark.) 


: OCIMUM 
sanctum. 


FI. Br. Ind ., IV., 608. 


Ocimum gratissimum, Linn.; 

The Shrubby Basil. 

Syn. — O. citronatum, Ham ; O. robustum, Heyne . 

Vern. — Ram-tulsi , Hind.; Ram-tulsi, ram-tulshi, BenO.; Danjcrc , Pb. 
Ramatulasa, tulsi, rdn-tulsi , Bomb.; Ranatulasu, Mar. ; Avacniba- 
vachi , Guz.; Elumich-cham-tolaski , Tam.; Ram-tulsi , Dec.; A imma 
tuldsi, ruma tnldsi , Tel.; Kattu-tuttuvd, Malay.; Furanjirushk, 

Ar\b.; Palangmishk,PERS. 

References. — Roxb., FI. Ind., Ed. C.B.C., 464; ZWs. 6* Gate., F/., 

203 ; F/. Andhr.y i 3 $, i 63 ; Grab Car 1 , Fewrt. F/„ ^7 ; Rhccde, 

Hort . Mul yX.y t . Dymucky Mat. Med. W\ Ed., 607 ; 

S. Arum, Bomb. Drugs, to.*; Ttsboa, U. PL Bomb., .uy. 

Habitat.—A larger plant than either of the preceding and more 


28 
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Ceylon. 

very doubtful if it is really indigenous. 

Medicine.—The leaves diffuse a stronger fragrance than do those of MEDICINE, 
any other member of the genus. Their juice is used as a remedy for Leaves, 
gonorrhoea. In Mauritius baths and fumigations prepared with them are 
employed in the treatment of rheumatism and paralysis ( Pharm . /W.). 

S. Arjun, in his Catalogue of Bombay Drugs, states that the SEEDS of this 
plant are not used medicinally, but are sometimes eaten as a nutritive 
substance, and that a decoction of the leaves is of value in cases of seminal ■ 
weakness. , 

Special Opinion.— §" Used in mercurial rheumatism and mercurial' 
salivation. The seeds are given in headaches and neuralgia” {Surgeon- 
Major D. R. Thomson, M.D., C.I.E., Madras ). 


Seeds. 

30 


O. sanctum, Linn. ; FI. Br. Ind., IV., 609. 

The Sacred Basil. 

Syn.—O. monachorum, Linn.. Manl.; O. tenuih.orum, Linn., Sp. PL ; 
O. INODORUM, Burnt. (not of Kaen.). 

Two forms of this plant, which, however, scarcely.deserve lobe con¬ 
sidered as varieties, are met with in cultivation. They are distinguished, 
by Sanskrit writers, on account of some difference in the colour of their 
leaves, the one being knowm as the white and the other the black (II. C. j 
Dutt). 

Vern.— Kalu-tulsi, tulsi, barondJ, varandd, Hind.; Kala-tutsi, k.urttl, 
tulsi, tulshi, 13 eng. ; Bantu*si, tulsi, Pu. ; Tulas,tulasa, B< MR. ; Tul'asa, 
tulas-icha-ihuia, Mar.; Tolasi, Gej.; Tuls.i, Due.; TuL/si, tulash., 

I AM.; Tnltt.ii, krushtta-tulasi , gaggcra-cheltu, Tul. ; Tulaski-gidii, 
Kan.; NirU 1 tirtua, krishna-tulsi, rutlu tlrtta, Malay,; Lun, Burm.; 
Muduiu-t Sing. t Parnnsa, s v, ajaka, tulasi, m.injarik.i , 
tulashi. Sans. ; Ulsi-badrv.gc. 

References.— Po H ., FI. Ind., Ed. C.B.C.,463; Voigt, Hort. Sub. Cal., 
jftf; Dalo. & Gibs., Bomb. FI., 204, Stewart, Pb. PI., 1J1 • Aitchison, 
Cat. Pb. fr Sind PL, 114; Mason, Burma & Its People , 43d, 790 ; Sir 
XV. Jones, Treat., PL Ind., V., 130; Rump/i., Herb Amb., V., t. 92, f. 
2; Graham, Cat. Bomb. PL, 147 ; 'Trim. ::. Cat. Ceylon Pi., 69? Sir IT 
Elliot, FI. And hr , toi, 124, 184; Pharm. Ind., 107 , Aitislie, Mat. Ind., 

11.. 426 / O'ShaughnesS}’, Bc'tg. Di pens., 493 ; Moo'decn Sheriff, Sapp. I 

Pharm. Itid., i85 > V. C. Dutt, Mat. Med. Hind., 219, . Dytmtck, 

Mat. Med. W. Inc.,, 2 nd Ed., 6u$ : S. Ariun, B>.mb. Drugs, 207 : It :>iu \ , 
Mai. XL i Pat., 105; Baden Powell. Pb. Pr., 365; Atkinson, E ■/:. 
Prod., N.-W. P., I/., 4 t i Drury , U, PL 3jy ; Lisboa, U. PI. Bomb.,224, 
2T!9, 284, 286, 287 ; Birdrvood, Bomb, Pr., 64,225 / W . W. Huntt r, Orissa, 

11., 181, App. VI. K,w Ofl. Guide to the Mur. of Ee. Bni , 60 ; Horn, 
Dcp? Cor., 240 • ( t.'flleen - Mysore Coorg , /., 5A, *4 ; A'.-H'. P , 
/., 83 ; It., 50A ; IV , Ixxvi.; Settlement Report, Chanda Dhi., Apt I /• 


31 






0 . 31 



















TAI UlST/fy 


Dictionary of the Economic 



JM 

'sanctum. 


<SL 


The Sacred or Holy Basil. 


MEDICINE. 

Leaves. 

32 


Root. 

33 

Seeds. 

34 


Powers. 

35 


FOOD. 

36 

DOMESTIC & 
SACRED. 

37 


Habitat. A somewhat shrubby, herbaceous plant, found throughout 
India, Burma, and Ceylon, and distributed to the Malay Archipelago, 
Australia, and the islands of the Pacific. It is also met with in Western 
Asia and Arabia, In India it is found on-the Himalaya, up to an alti¬ 
tude of 6,000 feet. Although common in waste places, it is more fre¬ 
quently cultivated, and it is thus doubtful whether this species is really 
indigenous to India. 

Medicine.— The leaves have expectorant properties, and their juice is 
used by native physicians in catarrh and bronchitis. This preparation 
also, is applied to the skin in ring-worm and other cutaneous diseases. 
An infusion of the leaves is used as a stomachic in the gastric disorders 
of children, and in hepatic affections. The dried leaves are powdered and 
employed as a snuff in ozmna. They arc also “an effectual means 
of dislodging maggots ” {Dr. J. Newton). The root is given in decoc¬ 
tion as a diaphoretic in malarial fevers. The seeds are mucilaginous and 
demulcent, and are given in disorders of the genito-urinary system 

Special Opinions.—§ “Juice of the leaves combined with ginger 
given for colic in children ” ( Civil Surgeon S. M . Shircore , Mootshid* 
abad). “ The juice of the leaves poured into the ear, first-rate remedy for 
earache {V. UmmcgtiflicH, Mettapoltan, Madyas). “ The infusion of the 
leaves is extensively used as a carminative and laxative for children ” 
{.Surgeon IV . F . Thomas , 33 y d M . N . /., Mangalore), Its flowers are used 
with honey, ginger, and onion juice in cough as an expectorant ” (Assistant 
Surgeon A. N. Bhuttacharj 1 , r trhout Stiiie Bat livtiy, Soniastippre). “ 1 lie 
juice of the fresh leaves sweetened with honey is given with benefit to 
children suffering from bronchitis ” {Assistant Surgeon P. f. Gupta, Banki* 
gore'. “ The juice of the leaves and flower-tops and the slender roots are 
used as an antidote in snake poisoning. The juice of the leaves is car¬ 
minative, refrigerant, and febrifuge ; also cholagogue and laxative. It is 
used as an expectorant in the bronchitis of children, externally it is used 
n tCivil Surgeon % //. Thornton. B.A , M.B., Monghyr). 
" The juice is given internally in cases of febricula and catarrh of the nose 
and lungs {Native Surgeon T. P. Maodclliar, ChhigUput, Madras). 

are said tn noccocQ dtnr>Virirr»flr> .w r-e 


properties ” (7. Parker , M.D., 


** Leaves are said to possess diaphoretic 
Deputy Sanitary Commissio)ier. Poona). 

Food—Occasionally grown as a pot-herb by Europeans, for which pur¬ 
pose it is very useful {Atkinson). 

Domestic & Sacred.—The T:tls( isjhe most sacred plant in the Hindu 
religion; it is consequently found in or near almost every Hindu house 
throughout India. Hindu poets say that it protects from misfortune and 
sanctifies and guides to heaven all who cultivate iL The Brahmins hold it 
sacred to the gods Krishna and Vishnu. The story goes that this plant is 
the transformed nymph Tulasi, beloved of Krishna, and for this reason near 
every H mdu house it is cultivated in pots or on brick or earthen pillars with 
hollows at the top in which earth is deposited 5 it is daily watered and 
w01 shipped by all the members of the family. Under favourable circum- 
sianccs, it grows to a considerable size, and furnishes a woody stem large 
enough to make beads from for the rosaries used by Hindus on which 
they count the number of recitations of the.r duty’s name. 

In the Vrat Kaumudi, one o' 1 l ooks of the Hindus, a cere¬ 

mony, called the tnlasiu lakrdia vrat, is ordered to be performed, when a 
vow is made, which consists in offering a lac of the leaves one by one to 
\iishnn, the performer fasting till the ceremony is complete {Lisboa). 
? ayavad, another ceremonial sacrifice among the Hindus, consists in 
taking a brass dish containing some cooked food, and placing it before 
1 lc K ° d 1 ^ r l uflrc I"' viously marked out on the ground with the fingers 
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The Odina Gum. 


( IV. R. Clarlc.) 


dipped in water. The worshipper then squats on a low stool, and taking 
two leaves of the tulsi in his right hand, he closes his eyes with his left, 
dips the leaves m water, and throws one upon the food, and the other 

are^lsru?S^ r h^f tl0nS .° ftheha " d,O r n thegod ( - Lisboa )- The leaves 
are also used in the funeral ceremonies of the Hindus (O'Shauehnessy). 

The leaves of the variety villosum, Balfour says, are emploved in 
Courts of Justice in India. “ Hindus are sworn by them. Thev arc placed 

a" d ‘at the t’er°mi th i| han t C l by * Brahm . an > who repeats the prescribecfoath, 
and at the termination they are masticated and swallowed, 

Ocotealanceola^ Nets, see Phcebe lanceolata, Nets j LaurinejEj Vol- 
ODINA, Roxb.; Gen. PI., Z„ 423. 

Odina Wodicr, M., n. Sr. M, 1I„ m 

Vern. Jitf£ait, kiamil , lcanr.il, kirn,l, karnlri, kashmal a,giny«n jhinizan 
mown, rnohtfi. move n. Hind. : 'Tin/. 7^12 in . J '.d'K 1 ™' 



Nei>ai • Kckcdn Ivrpr t r v’’ > tiara, dabaabbi, hall or ay , 

V AL ». J kccia * Kl. KKU; Kaikra , gumpri, gharri. Gond • 97i*W/i« 

thT'rmtdUa'fer’ ^ ^ 1 tan ^b bairin ‘ 

GoTHTj.’si^tiZZZ ti"' s ' ,! . a,nhra > P'Ma, Hdra. kamlai, Pu.; 
ur J. a > • ,I, ‘ ; Mol, moja , move, shimal, munld ; M\r • 

, «*«W n aWfcfit&Sv » 

Ft tn ,t\ ¥- C ‘*k C - f, 6! a VclRl - Hart. Sub. Cat., 
Mar Timb.’i,0; Vail & ’Gib™’Bomb. FL, ti-'sidarfpb ‘pTtf’- 

mifil ZJ£‘ is:%1 3 klz°xtT; 

Druzs, 36. 201 : Baden Aiz>/! B--.3 * , . A . r J un > Bomb. 



v ; Watson, A L-p., 4 , 22 si ss • /? 


23 Q f 
V.> 7 . 
& 


NMV.U I in /r iS'\ "T oa \l VU I" ! r . • XIJ I., 26 ; xv.; 
Gurd'hpurfw j Skahpur *]£%!***$*’ *? ’* Noshiorpnr Vz ; 

. tratiou, '° 7 ! U ***« l * »/AJminu. 

throughout the hottVparts on^dbfrom^he liTdusea l" mct with 

in the Sub-Himilayan tract to an altitude of non \ \ " ?* f' ! Ascends > 
Assam, Madras (chiefly in a cultivated stat^i *nd m R S f ° un f f a, . so in ' 
man Islands, and Ceylon, * 4 n ^ urrna > the Anda- 

Gum.—-From wounds and cracks in th<» h^L- , c n • , 

seasons of the year, there issues a gum at first v^llo ^° 0, at s ? me 
f^azzzz^i-^-on^, which takes on a brownish tine * nn!l°ar! S ^ SV ^ tC in f . co J our 
to the ground, becomes blackish hi - ‘a ’ df J cr wards, if it falls 

ber ..nd “occurs partly USHal, > , 1 ‘ ;x . utl£s ? Octo. 

angular fragments which are full of hssute like^ihn' r p f' ' to [ our es '' 
has a disagreeable taste, is not as°rin«nt about Zl , '* 

—* - «*•»• «» 
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not gelatinous ” {Dymock). It is much used along with the gum of Ano- 
geissus latifolia in calico-printing, and in Nepal as a paper-size. In Kumaon 
Captain Campbell states that it is used mixed with lime in white-wash¬ 
ing. In Burma, Kurz says, it is employed as the basis of an inferior var¬ 
nish. The Brahmins of Bengal use it to stiffen their Brahminical strings. 

Dye & Tan.—The bark of the tree furnishes a small amount of 
brownish-red colouring matter, which produces on tasar-silk a golden or 
pale brown tint similar to that obtained from lodh bark (Symplocos race- 
mosa) ( Wardle ). It is also used in tanning. 

Fibre.—The bark yields a good although coarse cordage fibre. 

Medicine.—The bark is very astringent, and, although not officinal, is 
described in the Pharmacopoeia of India. A decoction is said to be useful 
as a local application in cutaneous eruptions and obstinate ulceration, and 
to form an excellent astringent gargle. Ainslie, who gives a similar account 
of its properties, remarks ' H The bark powdered in combination with mar- 
gosa oil is considered by the Vytians a valuable application for old and ob¬ 
stinate ulcers.” The gum, beaten up with cocoanut milk, is applied to 
sprains and bruises, and the leaves boiled in oil are used for a similar 
purpose. It is given internally in asthma, and as a cordial to women. 
Externally it forms the basis of many of the plasters employed for rheu¬ 
matism. In Taylor’s Topography of Dacca mention is made of a medi¬ 
cinal use of this tree not referred to elsewhere. He says that the juice of 
the green branches, in a dose of four ounces mixed with two ounces of 
tamarinds, is given as an emetic in cases of coma or insensibility produced 
by opium or other narcotics. 

Fodder.—The leaves and young shoots afford fodder for cattle. In 
some places (Madras, Oudh, &c.) it is pollarded to supply fodder for 
elephants {Gamble). 

Structure of the Wood.— The sapwood is large in amount and very 
subject to worms, the heartwood when freshly cut is light red, but becomes 
reddish brown on exposure. It is moderately hard, close-grained, seasons 
well, and doe-> not warp, but is not very durable {Gamble). It is, however, 
not liable to be attacked by white ants ( Gazetteer, Mysore & Coorg). 
Average weight about 581 b the cubic foot. 

Domestic Uses.—The wood is used for a variety of purposes. Spear 
shafts, scabbards, wheel spokes, cattle yokes, oil presses, and rice pounders 
are made of it. It was tried for sleepers on the Madras and on the Oudh 
& Rohilkhand Railways, but did not! succeed. Kurz recommends it as 
suitable for cabinet making ; but no trial of the wood for that purpose has 
apparently as yet been made. 

(George XVatt.) 

OILS, FATS, & OIL-SEEDS. 

References.— Agri.-Horti. Soc ., hid., General {India): — JournII., Pro., 
464, 46s % $39, $60, HI., Pro., 47, r/i, 183, 7 * 4 , Set., 24S ; IV., Sel., 211- 
214; V., Sri., 81 ; Pro., 27: VI., 219-222, Pro., 69, 114 , U 7 , t-tf; 
VIII., 220-724. Pro., 24 ; IX.. <7-5 *• 360-370 Fro., 140, 159 ; {Countries 
other than India) : — Journ., IV., n3, Sel., 75/, 153, Pro. 8 ; VIII., 
164-167 ; IX., Pro., 6 ; XI., ; New Series, VII., Pro., 32 ; Bengal :— 

Trans., IV., 102, i32 ; V., 64 ; VI., 239; VII., 43, 60, 61, 75,80, 82'; 
VIII., 16$-16%, 182-18$ ; j /., 102,394-397; IP. Sel., 503, $39- 
541 : III .r Pro., f7 ; IV., Sel .. 210-21$ Pro.. $3, 77 ; V„ Pro., 23 ; 
VI., 241 , Pro., 3 / VII., 18, IQ. 40, 41 • VIII., Pro., 8, 120; IX., 404 ; 
X.. 2, 7. 17, 20, 223, 724, 351 ; XII., 109, 333-346 Pro., 27 ; New Series, 
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W. P. and Oudh .—Trans /., 30} VIII., 165-168, 182, 1 u L i 18, 190 ; 
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2q8, 317 ; New Series, IV ., Pro., 32 ; Panjdb :— Trans., VIII., 165-168 • j 
1S2, 1S4, 1S8, WO ; Journs., VIII., 143 ; XIII., 3 qo, Sel., 57,58 ; New ! 

Series, 1 ., 75 ; Central Provinces :— Trans., VIII., 124-144, 183 ; Journs., 

III., Sel., 9 ?, 99, Pro., 171, 183, 286 ; IV., Pro., 2 3, 74, go ; V., Pro., 

61 ; New Scries, V., Pro., 57* 58; Central India : — Trans. VIII.. i 83 , 

185, 187, igi; Jonm., III., Sel., 249 ; Burma : — Trans., VI., 127, 128 ; 

VII. , Pro., 188; VIII., 345; Journs., IV., Sel., 14, 15 ; Pro., 9 ; IX., 

Sel., 52, 54 > 58, 59; X.> Pro., 51 ; XI., 445-447 ; New Series, V., Pro. 

( 1S76 ), 38, 39; Assam : —Trans., VIII., 166, r68 ; Journs., IV., 120 ; 

VIII. , Pro. 27 ; IX., 247 ; X., 223, 224, 342; Sel., I, 6, 7 ; Mysore 
Journs., New Series, IV., Pro., 27 ; V., Pro. 16 ; Hawkes, Report upon ! 
the Oils of Southern India ; Cooke , Oils and Oil-seeds ; Balfour, III., I 
9-18 ; Spons' Encyclop., II., 1360-1484. 

The Oils and Fats of India may bp classified according to many oils suitable 
systems as, for example, Chemical, Physical, Industrial, &c., &c. Thus for Candlo- 
some oils are said to be fixed, others essential: some are edible, others making, 
medicinal; and still others suited to various arts and industries according 
as they are drying or non-drying oils. Fats, tallows, and waxes, are che¬ 
mically of the same nature as the substances popularly designated oils. 

In the" present article it is intended to deal mainly with the fatty oils 
(except those exclusively of medicinal interest) and to assign the essential 
oils a place with perfumes ; that is to say, to deal with the oils and fats i 
that are of interest in the arts and industries, or to the people of India. , 

It may be said that these belong to two great sections— I. Fatty Oils : 

II. Mineral Oils. 


I.—THE PRINCIPAL FATS & FATTY OILS OF INDIA. 

Very little can be learned for certain as to the extent Indian Fats and 
Oils are employed by the Indian soap and candle makers. Writers on 
Indian economic subjects make mention of a limited number of vegetable oils 
in connection with these industries, but they do not definitely say whether 
they are actually used or are only suitable for those purposes. The follow ¬ 
ing out of a possible list of some 300 oil-yielding planis, &'c., may be men¬ 
tioned as the more important : — 


1. Aleurites moluccana. 

2. Anacardium occidentale. 

3. Anamirta Cocculus. 

4. Arachis hypogeea. 

5. Bassia butyracea. 

6. B. latifolia. 

7. B. longifolia. 

8. Brassica campestris. 

9. B. juncea. 

10. Buchanania latifolia. 

11. Butter or Ghf. 

12. Callophyllum inopliyllum. 

13. Camellia theifera. 

14. Canarium commune. 

15. Cannabis sativa. 

16. Carapa moluccensis. 

17. Carthamus tinctorius. 

18. Cleome viscosa. 

19. Celastrus paniculatus. 

20. Cochlospermum Gossypium. 

21. Cocos nucifera. 

22. Croton Tiglium. 

23. Dalbergia latifolia. 


24. Dipterocarpus tuberculatus. 

25. D. turbinatus. 

26. Eriodendron anfractuosura. 

27. Eruca sativa. 

28. Euphorbia dracunculoides. 

29. Fish Oil. 

30. Garcinia indica. 

31. G. Morelia. 

32. Gossypium, various species, &c. 

33. Guizotia abyssynica. 

34. Gynocardia odorata. 

35. Helianthus annuus. 

36. Jatropha Curcas. 

37 * Juglans regia. 

38. Linum usitatissimum. 

39. Melaleuca Leucadendron. 

40. Melia Azadirachta. 

41. Mesua ferrea. 

42. Moringa pterygosperma. 

43. Murraya Kcenigii. 

44. Olea cuspidata. 

45. Papaver somniferum. 

46. Pongamia glabra. 
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47. Primus Ainygdalus. 

48. Rhus seinialata. 

49. R. succedanea. 

50. R. Wallichii. 

51. Ricinus communis. 

52. Salvadora oleoides. 

53. Sapindus Mukorossi. 

54. S. trifoliatus. 


55. Sapium sebifera. 

56. Sesamum indicum. 

57. Sterculia feetida. 

58. Tamarindus indica. 

59. Tectona grandis. 

60. Terminalia Catappa. 

61. Tetranthera monopetala. 

62. Vateria indica. 


To what extent any one of the above have become important oils in 
soap- and candle- making cannot at present be definitely ascertained. They 
may collectively, however, be designated the Indian vegetable fatty oils, 
most of which, at normal temperatures, show a tendency to become solid. 
This is certainly one point in their favour, but many of them are “ non-dry¬ 
ing oils,” and hence doubtless contain for candle-making an injurious 
amount of oleic acid. 

It may be said that oils are primarily classified into— I., Fixed, and 
II., Volatile. Each of these may be referred to 1st, Animal, 2nd , Vege¬ 
table, and 3rd, Mineral. Popularly (and in nearly every language in the 
world) fats are treated as different from oils. It, however, serves no good 
purpose to keep up this distinction, except to indicate the particular iatty 
oils which at ordinary temperatures remain in a solid or semi-solid condi¬ 
tion. The volatile and the mineral oils agree with each other in consisting 
of carbon and hydrogen or in having, in addition, smaller proportions of 
oxygen, nitrogen, and sulphur than occur in the fatty oils. They cannot, 
therefore, in any respect be spoken of as fatty oils. 

1st —Indian Animal Fats and Oils. 


Very little more can be said regarding these than will be found under 
Honey and Bces’-wax ( Vol . IV., 263-271), and Tallow, the last mentioned 
substance will be found described in Vol. VI. Pt. II. It is probable that a 
larger amount of fish oil might be manufactured, along the entire coast, 
than appears to be the case ( Vol. III., 368). Materials that might be uti¬ 
lised for this purpose arc eithcrjallowed to rot on the beach or are used at most 
only as manures. The oil from the Indian porpoise (Platanista indi, Blyth) 
is highly extolled for luminous purposes. The Indian whale (Baloenopcerus 
indica, Blyth) is regularly caught by the fishermen of the west coast, but de¬ 
finite information as to the, nature of the oil obtained from that animal can¬ 
not be learned. Crocodile oil (Crocodilus palustris, Less., Vol. II., 592) 
enjoys the reputation of affording a larger amount of solidifiable fat than 
either neat’s-foot or any fish oil. Of the latter the following are the fish 
specially mentioned as being employed in the manufacture of oil: Labeo 
rohita (the rohu or rut), Pristis cuspida+us (the saw-fish), Rhynchobatus 
djeddensis (the Ulavi), Barbus chola ' the hitler carp), and Clupea longiceps, 
which yields the Malabar oil-sardine. For these and many other oil-yield¬ 
ing fish see the article Fish, Vol. III., 363-397. 

2nd— Thf. Indian Vegetable Waxes, Fats, and Oils. 

These may be classified as follows— 

(A) Waxes, 

(B) Solid <>r Semi-solid Fats. 

(C) Liquid Oils — 

(a) Drying. 

(b) Non-drying or greasy. 

(A) Vegetable Waxes.—There are several vegetable waxes known 
t<> European commerce, but only a very few of these are found in India. 
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The Japan wax tree is Rhus succedanea, a small tree which is common in the ! 
Temperate Himalaya. Another form of Japan wax is said to be produced I 
through the action of an insect on one or two species of Ligustrum (several 
members of that genus also occur on the Himalaya). The white wax of ' 
China is the result of the parasitic action of Coccus Pe-la on Fraxinus or 
on Ligustrum. The Fig-tree wax of Java and Sumatra ^largely used in | 
candle-making) is obtained from Ficus umbeilata. Perhaps the best vege¬ 
table waxes arc, however, Myrica wax (M. cerifera,the candle berry myrtle) j 
and Palm wax (Ceroxylon andicola). As a curiosity it may be added that 
the flush on the white gourd of India (Benincasa cerifera) is a form of i 
vegetable wax. . 

It will be observed that one at least of the vegetable wax plants (Rhus 
succedanea) occurs in India, but although that plant is reported to yield 
the substance as freely in this country as in Japan, it is apparently never 
collected. The Natives of most of the hilly tracts of India, where the free ( 
abounds, appear to be either ignorant of the useful product which the 
berries afford, or are unacquainted with the method of collecting and utilis- j 
ing it which is pursued in Japan. It is thus probable that with a little en- j 
couragement and education they might be induced to plant the tree around 
their homesteads, and in this way, India might soon come to take a dis¬ 
tinct place in meeting'the demand for vegetable wax. Of the other plants 
alluded to in the preceding remarks some might easily enough be intro¬ 
duced into India, such, for example, as the Java wax-yielding fig. The 
white wax of China, like the white wax of India, is in reality an animal 
product closely allied to Lac. 

(B.) Vegetable Fats.-—The list of 62 oils given above is practically 
an enumeration of the oils which should appear in this place. It may be 
of some value to add, however, that the following are those which would 
seem to offer the greatest inducement for practical experiments being made 
to test their utility for the candle trade : — 

1. Aleurites ( the Candle Nut). The oil from this fruit is generally 
known in India as kekuna, 

5, 6, and 7. The species of Bas3ia (the Indian butter trees). The solid 
oil of Bassia latifolia was viewed at the late Colonial & Indian Exhibition 
as one of the most hopeful of Indian oils for the candle-maker. 

14. Canarium. This is said to be very similar to cocoa-nut oil in its 
properties. 

16. Carapa. A very solid oil even in India, which melts only at high 
temperatures. 

21. Cocos nucifera. The cocoa-nut. It is believed this oil is largely 
used by the European soap- and candle- makers. 

30 and 31. Gnrcinia. Several spfvies of trees, common on the mountain 
ranges of the west coast, yield v &0&<m butter . 

48, 49, and 50. Rhus. As already urged, at least one species of the I 
Japan wax tree occurs in India, and apparently trade might easily enough 1 
fee opened out in its wax. The Natives of Nepdl actually do extract that 
substance from R. semialata, but there does not seem to be any export 
trade in the article from that State, and information is wanting as to the | 
purpose for which it is prepared. 

55. Sapium. The tallow tree of China. This is said xo be largely used 
for candle-making in China, and it is believed the oil is even exported 
to Europe for that purpose. India could supply a very large amount, if 
a demand were to arise for it. 

62. Lastly, in the Asiatic Researches, Vol. xx., 1825, there occurs a short 
pi per in which the merits of the fat from Vateria indica is highly commend¬ 
ed for the purpose of candle-making, * 
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(C) Liquid Oils.—These may be conveniently referred to two useful 
sections—(«) drying and (6) non-drying or greasy oils. The latter owe 
their liquid character to the presence of a considerable proportion of oleic 
acid. As this subject will have to be dealt with in the paragraph on the 
Chemistry of Oils, it will suffice for our present purpose to enumerate a few 
of the leading oils that fall under (n) and (Z>):— 


(a) DRYING OILS. 

Linum usitatissimum. 

Juglans regia. 

Cannabis sativa. 

Papaver somniferum. 

Cucurbita Pepo. 

Helianthus annuus. 

Nicotiana Tabacum. 

Euphorbia dracunculoides. 

Ricinus communis. 

Gossypium herbaceum, arboreum, 
neglectum & barbadense, &c. 


( b ) NON-DRYING OILS. 
Brassica campestris & juncea. 
Sesamum indicum. 

Arachis hypogoea. 

Cocos nucifera. 

Canarium commune. 

Vaterla indica. 

Sterculia foetida. 

Camellia theifera. 

Pongamia glabra. 

Croton Tiglium. 


In the above lists the scientific names of the plants which afford the 
oils have*been approximately arranged in the order of importance. Cas¬ 
tor-oil and Cotton-seed oil have been placed at the bottom of the list of 
drving oils, because some writers seem to deny their drying property. 
Were the above oils arranged purely in point of commercial importance. 
Castor and Cotton oils would hold much more honourable positions. 
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II.—INDIAN MINERAL OILS. 

The Mineral Oils of India have, in recent years, been rapidly rising to 
a very important position in the list of economic products of this country. 
Petroleum, of many different kinds, exists in various parts of the country, 
varying from the limpid oil of the Sher&ni hills, to the thick, or in some 
cases nearly solid, petroleums of certain parts of Baiuchistdn and Assam. 
From these oils excellent material for illuminating purposes may be ob¬ 
tained, as well as solid paraffines for candle-making, and other solid hydro¬ 
carbons for patent fuel. For full Information on this subject the reader is 
referred to the article Petroleum, Vol. VI., Pt. I.* 
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CHEMISTRY OF TALLOW AND FATTY OILS. 

Popularly, it might be said that all oils or fats (met with in commerce) 
consist of mixtures of certain definite oils known to the chemist. Each of 
these when isolated has properties peculiar to itself. Such an oil may be 
unsuited for certain industrial purposes, but it admits of being acted on by 
re-agents, or of being changed by chemical and physical agencies, and may 
be thus so altered as to be made highly serviceable for purposes for which 
it was previously unsuited. It has, in fact, been shown that theoretically 
the so-called oils are, chemically speaking, salts of a base with a fatty acid. 
Tallow, according to this explanation, is a mixture of the salts of glyce¬ 
rine, with the fatty acids—stearic, palmic, and oleic. Of these stearic and 
oleic may be accepted as representing the two great groups of fatty acids 
known as the Adipic and the Acrylic . Of the former Stearic is one of the 
highest, and may be accepted as represented by C^H^Oo while Acetic 
(C. HjOJ is one of the lowest. Of the latter Oleic is perhaps’the most im¬ 
portant,'and it may be represented by the formula C^H^Oj. 

Chevreul was thus able to show that with most of these fatty acids, 
glycerine formed one, two or three salts, and that tallow was chemically a 
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mixture of tri-stearine, tri-palmine, with tri-oleine. The last is the less 
solid constituent already alluded to. The presence of a certain proportion 
of oleic acid in an oil gives origin to the well-known character ot its being 
non-drying. Its less solid feature disqualifies it (in its unaltered state at 
least) for the candle trade, and we have here an easy way of determining 
one qualification of an oil intended for that industry, viz.> freedom from 
o.eic acid. All this comes so naturally and simply to the student of 
modern chemistry, that the astonishment seems justified that the candle- 
makers sixty years ago did not at least see that it would be desirable to 
separate the less solid constituent of tallow from the mass. Doubtless the 
of the loss m weight deterred them from so doing. It may almost be 
said that the present age is pre-eminentlv that in the world’s history when 
the words “ waste material ” have been discarded, and the expression “ by¬ 
product made to take their place. The waste from one industry is uti¬ 
lised by another. Upon ChevreuPs discoveries of the nature of fatty oils 
being made known, two questions arose : 

(1) Which of the constituents of tallow is the most serviceable for the 
candle-maker ? 

(2) Is the presence of glycerine advantageous or otherwise? 

The first was answered in favour of stearine, palmine being next in 

value, but it was equally easy to show that the pure stearic acid would be 
far superior to pure tri-stearine. This led to the isolation of the glycerine, 
a by-product which has since become of the greatest value, and to the , mouiue 
separation of the oleic acid, a second by-product, highly valued in itself in dipped 
soap-making, and for softening wool and dressing leather. jcandles. 

PURIFICATION OF OILS. 

Removal of Glycerine.-— Space cannot be afforded to deal with 
this subject in the detail which its great importance deserves; we can but 
summarise the principal methods. It may be accomplished— 

, Is t By presenting to the fatty acid a more powerful base than gly¬ 
cerine. when this is done the acid leaves the glycerine and forms a soap 
with the new base. Common soap is a compound of a fatty acid with soda 
^ a ,. as f ’ soft soap only differing in having potash Both the soaps and 
the alkaline bases used in their formation are soluble in the above cases, 
but it might be possible to use a base which would form an insoluble soap. 

, J 115 'Y°uld be precipitated, and thus removed from the soluble glycerine. 

1 hus, if oil or fat were to be boiled with dry lime or with oxide of lead, the 
compouud formed with the fatty acids in displacement of glycerine would 
be insoluble. 1 b J 

b^se first used and still employed by the refiner of tallow was Mixed stearic 
ilk ot lime in the proportion of about 14 per cent, of lime to th weight and palmitic 
ot t 1 low. I he hme soap thus formed is afterwards decomposed, and the ‘ citis * 0 
fattv acids liberated. 1 his is.best effected by means of dilute sulphuric 7$ 
aud, gypsum being formed, and a mixture of stearic, palmitic, and oleic 
acids obtained. By a further stage the oleic acid is removed, and the 
mixture of stearic and palmitic acids washed and prepared for the candle- ' 
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27 id The fatty acids may be separated from the glycerine by an op- ! 
posite process, vie., by presenting a stronger acid to combine with the 
glycerine, orto decompose it; for this purpose sulphuric acid is generally 
employed. This method has been greatly improved and simplified bV | 
Di. Bock of Copenhagen, and is perhaps the most scientific oif all the I 
operations at present in use. 

3vd 1 he most recent process is, however, that in which advantage 
has been taken of the fact that if heated in a confined atmosphere of steam • 
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the fatty acids will separate from the glycerine. If heated, however, above 
a carefully-determined point, they are resolved to lower compounds, and 
at still higher temperatures, they are reduced to their ultimate elements— 
carbon, oxygen, and hydrogen. The dissociation by heat has, therefore, 
to be carefully regulated, and the danger of this process lies in the risk of 
explosion from the high pressure exerted in the boilers or heating cham¬ 
bers. If the boiling with lime or with sulphuric acid be combined with a 
high pressure, the quantity of the alkali or of the acid used may be 
greatly diminished and thus in a measure the principles of the first and 
third or the second and third processes may be combined. 

But whichever principle the manufacturer may choose to adopt, the 
glycerine is now entirely removed from the fat or oil employed in candle¬ 
making. The result of this has been that the modern candles are far less 
greasy and much more luminous. They have come to approach the more 
expensive wax and spermaceti candles which owe their superiority over the 
old-fashioned tallow candles to the fact that the ingredients of which they 
are made do not contain glycerine. One immensely important result of 
the modern chemical manufacture of candles is that it is now possible to 
produce the solid fatty matters necessary from a vastly larger number of 
crude materials than formerly. This has had the effect of cheapening 
candles, and thus the modern advances may be said to have proved that 
even tallow has its rivals as a candle material, both in point of quality and 
cheapness. Were the purest tallow only to be used, the third process of 
separating glycerine, namely, dissociation at a temperature of 570° with 
superheated steam at 6oo° at the same time injected into the boiling tal¬ 
low would, in all probability, be mainly used. The employment of sulphu¬ 
ric acid allows of vegetable as well as of animal oils being utilised. 
Indeed, mixtures of all sorts of fats, such as kitchen stuffs, slaughter-house 
refuse, residues of tallow-melting, and waste materials from refining fish 
and other oils may be purified direct by the process of using sulphuric acid 
and steam together. To accomplish this it is not even "necessary that 
dosed vessels should be employed, so that the risk of explosion is entirely 
removed, and the appliances greatly cheapened. The process, as modified 
by Dr. Bock, has the advantage of being perfectly applicable to all vege¬ 
table as well as to animal oils, and the stearic acid formed is much more 
solid and even contains a proportion of altered oleic acid which is not only 
itself solid but seems to increase the solidity of the prepared stearic or 
mixed stearic and palmitic acids. 

USES OF OILS, FATS, &c. 

It would perhaps serve no vervgreat purpose to attempt a classification 
of the uses of oils. In the above remarks they have been grouped accord¬ 
ing to a Chemico-Industrial system, but among many other uses for oils 
the following may be specially mentioned and separately dealt with — 

I.—As Articles of Diet. 

II.—For Illumination. 

III. —For Industrial Purposes, eg., paint, lubrication of machinery, 

preparation of oil-cloths, mordants in dyeing, &c., &c. 

IV. —For Candle-making. 

V.—For Sonn-making. 

VI.—For Medicinal purposes. 

As already explained, the essential oils are excluded from considertion 
in the pi'-sent article, a place having been assigned to them under Perfu¬ 
mery. To the Natives of India, Oils and Fats are chiefly of interest as 
akticles of diet, or as a means of illumination. They but very 
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rarely employ oils in lubrication, and the oil-consuming industries have not 
progressed sufficiently to necessitate separate notices. House painting is 
practised by the upper classes only ; the manufacture of oil-cloths is to the 
people of India not only unknown but in their simple lives unnecessary. 
The dyers, however, fully understand the advantages of certain oils in the 
production of some of their best tinctorial results. One of the most im¬ 
portant Indian uses of oil, and one comparatively unknown in Europe, is the 
anointment of the person with mustard and a few other oils. I he use ot 
soap as a personal detergent cannot be said to be more than a luxury and 
indeed, to the mass of the people of India an unknown luxury. Crude 
soap is, however, manufactured, in nearly every town and village, to be 
used by the washermen and dyers and to a small extent superior soaps are 
also made (chiefly by the North-West Soap Company at Meerut), which ^re 
yearly more and more entering into competition with imported or foreign 
soaps. Candles are also largely employed, and though statistics of their 
manufacture cannot be obtained, crude tallow dip candles are to some ex¬ 
tent manufactured and a large import trade exists in candles from Europe. 

The most valuable phase of the oil industry of India is, however, an 
agricultural one, namely, the cultivation of oil seed crops for the export 
market . In the chapter below devoted to the Indian trade in oils and oil¬ 
seeds, the r eader will discover the magnitude of this interest. Here it need 
only be stated that the fallowing are the chief agricultural crops of this 
nature arranged alphabetically 

1. Arachis hypogoea — Ground nut; Vol. I., 283. 

2. Brassica—Rape and Mustard, Vol. 1., 525, 532. 

3. Gossypium — Various species of Cotton, see Vol IV., 33 * 37 * 

4. Guizotia abyssynica—Niger seed ; Vol IV., 186. 

5. Linum usitatissimum—Linseed ; Vol. V., 71. 

6. Papaver somniferum - Opium seed ; Vol. VI. 

7. Ricinus communis—Castor oil; Vol. VI. 

8. Sesamum indicum— Til or Gingelly ; Vol. VI. 

Each of these will be found dealt with in detail in its own alphabetical 
place in this work, but they may be here discussed collectively. According 
to the Agricultural Statistics of British India i published by the Govern¬ 
ment of India) the following were the surveyed areas under oil-seeds 
during the years named ; — 


! 

1884-85. 1 1S85-86. 

1SS6-S7. ! 

i8S;-S8. 

1 

1 S 88 -S 9 . 


Acres. , Acres. 

( Acres, i 

Acres. 

Acre?. 

Madras . . . . J 

1,169,779 1,364,093 

1 1 , 54 S, 104 1 

1 , 509,34 7 

1,566,935 

Bombay and Sind . . 

1,976,867 2,013,527 j 

1,971,078 

1.813,996 

1,796,284 

Bengal . . . .1 

Not known. 

Not known. 


N.-W. Provinces 

447,343 677,450 

732,738 I 

695,019 

574,835 

Oudh . . . .| 

193,832 | 3 M .934 I 

298,037 

258,090 

, 209,662 

Panjab .... 

1,061,518 I 759,013 

631,688 1 

82-.,170 

891,564 

Centra! Provinces 

1,632,822 , 1,705,017 

1,516,370 1 

1,416,164 

1,302,523 

Lower Burma . . . 

30,013 28,251 : 

28,071 ! 

25,331 

36,705 1 

Upper Burma . 

... 

... 


233,648 

Assam .... 

j 146,837 163,353 

' 62,753 ( 

151,597 

156.107 

Berar .... 

856,765 | 939.082 

1 697,466 

1 586,443 

534,535 j 

Ajmir-Merwara. . 


6,745 

18,350 

17,871 1 

Manpur (in Central India). 



992 

'•*** j 

Totals 

j 7.514,276 j 7,964,720 

7,594,040 | 

, 7,399,505 1 

7,381,811 j 
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The above returns do not include Bengal and many minor parts of 
India, so that they by no means indicate the total acreage under Oil-seeds, 
In connection with "Linseed (p. 60) for example, it will be found that the 
estimated area under that crop in Bengal is 1,500,000 acres. The pro- 
ductionof Rape and Mustard, of Til and other oil-seeds is also very con¬ 
siderable in the Lower Provinces. But another source of error in these 
returns lies in the fact that Cotton and Poppy seeds are obtained as by-pro¬ 
ducts from other crops. These seeds, while returned in the foreign traffic 
of Oil-seeds, are not drawn from the surveyed area of Oil-seeds. The above 
returns,therefore, chiefly allude to Linseed, Rape, Sesamum, and Castor, 
and do not even embrace Cocoa-nut production. The figures in the table 
convey, however, a fairly accurate conception of the agricultural import¬ 
ance of these crops, which will be confirmed by the perusal of the remarks 
regarding the trade in Oil-seeds, given in the concluding pages of this 
article. 

I.—EDIBLE OILS. 

The following may be accepted as the principal bdiblg Oils, as also those 
which are employed to anoint the body :— 

Aleurites moiuccana. 

Anacardium occidentale. 

Ant-grease— White Ants or Termites; Vol. IV., 471. 

Bassia butyracea. 

B. latifoiia. 

B. longifolia. , ...... , , 

Brassica campestris—Sarson or Colza is the chief oil used for anointing 
B. juncea—Indian mustard oil largely eaten. [the pei 

Buchanania latifoiia— Chironji Oil. 

Butter. 

Carthamus tinctorius. 

Cocos nucifera. 

Cucumis Melo. 

Dugong oil, or the oil of the Sea Hog; Vol. Ill., 197. 

Eruca sativa. 

Garcinia Morelia, Vol. III., 475. 

Ghf, or Clarified Butter. 

Gossypium herbaceum, and other species; Vol. IV., 34. 

Guizotia abyssynica—Niger seed. Very extensively used as a substitute 
for Ghf; Vol. IV., 187. 

Helianthus annuus—Sunflower-oil 5 Vol. IV., 210. 

Impatiers racemosa, Vol. IV., 336. 

I. Roylei, Vol. IV., 336. 

I. sulcata, Vol. IV., 336. 

I. Edgeworthii. 

Juglans regia, Vol. IV., 550. 

Lard. 

Linura strictum—Cultivated in Afghdnistan for its oil. 

L. usitatissimum—Linseed oil. 

Olea europoea—Olive Oil. 

Papaver somniferum—Opium seed oil. 

Perilla ocimoides. 

Pistacia vera. 

Prinsepia utilis. 

Prunus armcniaca, 

P. pcrsica. 

Sesamum indicum. 
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Theobroma Cacao. 

Viburnum coriaceum. 

II.—-ILLUMINATION OILS. 

The following are the chief oils specially mentioned by Indian writers 
as employed for illumination in lamps chtrags, &c., but these are only 
more liquid than the oils said to be suitable for candles. 

Aleurites moluccana. 

Amoora Rohituka. 

Arachis hypogcea. 

Argemone mexicana. 

Bassia butyracea. 

B. latifolia. 

B. longifolia. 

Brassica campestris. _ . , T , „ 

Calophyllum inophyllum—Pinnay or Domba Oil; Vol. 11 ., 30. 

C. tomentosum. 

C. Wightianum. Tf 

Cannabis sativa— Hemp-seed Oil; Vol. 11., 121. 

Carappa moluccensis, Vol. II., Hi- 
Carthamus tinctorius—Safflower; Vol. 11 ., 194 - 
Celastrus paniculatus, Vol. II., 238. 

Cerbera Odollam, Vol. II., 256. 

Citrullus Colocynthis, Vol. II., 3 2 9 * 

C. vulgaris, Vol. II., 332. 

Cnicus arvensis, Vol. II., 37$. 

Cocos nucifera—Largely used for lamps. 

Eruca sativa, Vol. HI., 267. 

Garcinia Morelia, Vol. 111 , 475 * 

Ghf —Used by the people of Lahoul ; Vol. Ill*, 49 ** 

Gocsypium herbaceum, and other species ; Vol IV., 33*37* 

Guizotia abyssynica—Important oil among the aboriginal tribes of the 
Central tableland of India, such as in Chutia Nagpur. 

Helianthus annuns, Vol. IV., 210. 

Hibiscus cannabinus, Vol. IV., 236. 

Impatiens racemosa, Vol. IV., 33 b. 

I. Edgeworthii, Vol. IV., 336. 

Jatropha Curcas, Vol. IV., 546. 

Linum usitatissimum, Vol. V., 71. 

Litssea sebifera, Vol. V., 83. 

L. umbrosa, Vol. V., 84. 

L. zeylanica, Vol. V., 85. 

Manalu Oil of Kanara; Vol. V., H 3 * 

Mesua ferrea, Vol. V., 237.^ 

Papaver somniferum, Vol. VI., Pt. I., 21. 

Persea gratissima, Vol. VI., Pt. I. 

Petroleum, Vol. VI., Pt. 1 . 

Pistacia vera, Vol. VI , Pt. I. 

Pongamia glabra. Vol VI., Ft. I. 

Prinsepia utilis, Vol. VI., Pt. 1 . 

Prunus armeniaca, Vol. VI., Pt. I. 

P. communis, Vol. VI., Pt. I. 

P. persica, Vol. VI , Pt. 1 . 

Putranjiva Roxburghii, Voh VI., Pt. 1 . 

Ricinus communis—Extensively used for lamps in Bengal; Vol. VI., 1 t. i. 
Santalura album, Vol. VI., Pt. II, 
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Sarcostigma Kleinii, Vol. VI., Pt. II. 

Schleichera trijuga, Vol. VI., Pt. II. 

Sesamum indicum—Gingelly or Til largely used as a lamp oil; Vol. VI., 
Tallow or Murungana, Vol. VI., Pt. II. TPt. II. 

Theobroma Cacao, Vol. VI., Pt. II. 

Vateria indica, Vol. VI., Pt. II. 

Viburnum coriaceum, Vol. VI., Pt. II. 

Xanthium strumarium, Vol. VI., Pt. II. 

III.—OILS USED IN THE ARTS AND INDUSTRIES. 

(Other than Candle and Soap making.) 

It has already been explained that in India this is an unimportant class, 
The chief feature of these oils consists in their drying or non-drying 
property. As this subject has already been discussed, and brief lists of 
the better known examples of each kind have been given above (p. 450), 
nothing further need be said in this place. The more important are those 
employed for lubricating machinery (non-drying oils) and for paint (dry¬ 
ing oils). 

IV.—CANDLES & THE MATERIALS USED IN CANDLE-MAKING. 

History. — Perhaps the simplest and earliest form of illumination, after 
the torch (\afjnrds, a torch, a light, or lamp), was the rush-light. In some 
parts of Scotland, this is used even at the present day, and in England, it was 
to be seen down to the close of the eighteenth century, and was generally 
known as the erttisie. It was made of stone, metal, or pottery, in the shape 
of an oblong shallow basin with a tapering spout or nozzle at one end, in 
which the wick rested, and a rounded, somewhat deeper, portion behind 
in which the oil was mainly contained. According to some writers this 
form is an adaptation from a still more primitive conception in which a 
bivalve shell served the purpose of the cruisie. Be that as it may, the 
rush-lamps of Britain were similar to the commoner sort of chirdgs which 
are met with in India now and which have been in use for centuries. The 
Greek and Roman lamps of this type were often enclosed and had a small 
hole on the top to admit of being refilled with oil, and very often possessed 
in addition a handle at the opposite extremity to the nozzle. Sometimes 
instead of one nozzle, they were so constructed as to have 2, 3, 5 or more 
wicks, and in place of resting on a ledge or bracket were often suspended 
by means of a chain. In India may be seen in use almost every form 
hitherto discovered among the ancient ruins of the world. At Chittagong 
the pottery chirdg is partly enclosed and has a tapering handle at the 
opposite end to the nozzle. In Mysore, completely closed earthen chirdgs 
or lamps, with 3 or 5 wicks, are met with, and these are suspended by a 
chain which is also made of pottery. The sweetmeat-seller of the streets — 
the halwai— has, in every province of India, a brass lamp attached to 
the brim of his basket. This may be described as a 3-or 5-wicked 
chirdg, borne upon an elegantly-curved pedestal. The shama-ddn of the 
houses and shops of India consists of an upright stand on which is placed 
an open circular basin for oil, with 4, 5, 7, or 9 short spouts or nozzles 
in which wicks are deposited. But although the erttisie lamp of Britain 
may be said to survive in India to the present time, the wick is never so 
primitive as that which prevailed in Scotland less than half a century ago. 
Instead of the pith of a rush, the wick in the Indian chirdg consists o? a 
en tape or thread of cotton, or simply of cotton twisted into a wick of a 
desired thickness. 1 * In some respects these chirdgs are thus improvements 


of 


* S;:c fchft article Cotton (Gossypiutn) for ome account of the Indian consumption 
cotton in the manufacture of wicks. ( Con/, , with Vo!. IV , a,.) 
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on the cruisic , but they are far inferior in point of illuminating power to 
candles, and still more so to the modern improved oil lamps. It is, there¬ 
fore, to be expected that, with the advances of civilisation, they should 
year by year steadily disappear in India. Already the consumption of 
candles has assumed a by no means inconsiderable proportion. The value 
of the imports of foreign candles were in 1874-75 R4,81,937, and ten years 
later, viz., in 1884-85, Rio,50,227, last year (1888-89) R7,79>759- During 
these same periods, the imports of kerosine and other mineral oils were 
valued (in 1874-75) at R27,17,112; (in 1884-85) at Ri, 15,82,217, and last 
year at R 1,86,12,803. These figures powerfully demonstrate the rapidity 
with which the cfiirag and shama-dan are being displaced by the candle 
and the kerosine-oil lamp. 

From this point of view, it may not be considered out of place to 
attempt to lav before the reader, 1st, a brief history of the growth and 
present position of the European candle industry; 2nd , to show the 1 
extent to which effort has been made in India to meet its own wants in 
the matter of candles ; and 3rd, to very briefly discuss the merits of the 
Indian animal, vegetable, and mineral oils which may possibly come to be 
used, or are at present used, either in India or Europe for the purpose 
of being made into candles. 

The use of wax candles, as a source of artificial light, dates in Europe J 
from the middle ages, and there is every reason to believe that in Asiatic 
countries, such candles were also made long before the application of the , 
much cheaper substance, tallow, was thought of. In a furthr-r page, it 
will be seen that the process of making tallow candles, as followed in 
India, is quite different from the European practice, and more closely , 
resembles the method adopted in the wax-candle trade. There could for , 
I ndia be, perhaps, no safer or more effectual step towards improvement 1 
than to educate our Native candle manufacturers in the art which, for 
nearly half a century, has disappeared from Europe. It was a vast ; 
improvement on the clumsy method followed by the batti~saz (or tallow- | 
candle manufacturers) of the Indian towns and villages of to-day. 
Although long since superseded in Europe by the advances made in machi¬ 
nery and the economies accomplished through the aid of chemistry, it had 
the advantage of being adaptable to a people not possessed of much | 
capital. The allusion to Indian-made tallow candles has, however, been I 
given in this place mainly from a supposition that the survival of the 1 
method originally pursued in the wax-candle trade may be accepted as an 
adaptation to tallow of a practice which may have existed in ancient times 
in Asia, as we know it did in Europe. At all events, wax-candles are 
used, during certain religious observances, by the Muhammadans of India, 
and have been so employed by the Chinese for many centuries Wax- 
candles are also regularly ijsed at Ruddhist temples. It is thus probable I 
that the discovery of the art of making candles from beus’-wax was con¬ 
temporaneous in Europe and Asia. Being, however, expensive they were ! 
in Europe ultimately, but not until modern times, superseded by tallow- 
candles, and it seems probable that the use of tallow has only been intro¬ 
duced into India within the past few years. 
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CLASSIFICATION OF CANDLES. Classification 

Candles may be referred to two classes, according to the manner in ot 
which they are made, vie., “dipped ” and “ moulded, ” but they may also 
be viewed with reference to the material or materials of which they are 
composed. Thus, for example, there are wax-candles, tallow-candles, 
para rune-candles, spermacoti-candlcs, composition-candles, stearine- 
candlcs, and palm oil candles. A candle may be defined as a cylindrical 1 
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rod of solid fatty matter enclosing a central wick. Its two component 
parts are, therefore, an oil or fatty matter and a wick. The modern 
improvements have been directed towards each of these components, and 
there is now nearly as much science displayed in the manufacture of the 
wick as in the purification of the oil or fat. 

Materials used for. 

The following are a few of the chief materials of which candles are 
made :— 

I* Oils from Oil-seeds.— the chief Indian fatty oils have already 
been enumerated and classified, and the further particulars regarding these 
will be elaborated by the succeeding pages, so that it is only necessary 
to fix their position here as the materials of which candles are or may be 
made. The cocoa-nut oil is perhaps, however, one that deserves special 
mention. See the history of its introduction by Price & Co., Vol. II., 441. 

II. Bees’-wax and Wax-Candles. —Bees’-wax is even to the pre- 
sent day a substance of the greatest importance in the candle trade, al¬ 
though the manufacture of candles from it entirely has greatly declined. 
England obtains her supplies chiefly from Corsica, but smaller amounts 
are also furnished by India, Ceylon, North America, and Brazil. The 
following facts regarding the Indian foreign trade in bees’-wax may be 
found of some interest in the present connection, since it has been found 
impossible to discover anything definite regarding the internal trade or 
the extent to which the Indian demand for wax-candles is met by an 
indigenous industry. 

The exports of Indian wax were in 1875-76 valued at R6,21,890, in 
1880-81 at R5,45 ,iio, and in 1888-89 at £4*20,959. The trade would thus 
seem to be falling off, and perhaps a larger amount of wax is now being 
used up in India. The imports of foreign wax (excluding wax-candles) 
were valued in 1875-76 at R2o,oio, in 1880-81 at R 1,45,467, in 1885-86 
at £32,244, and in 1888-89 at £99,272 ; thus while the exports of Indian 
wax have shown a tendency to decline, the imports of foreign wax have 
greatly improved. The re-exports of foreign wax are unimportant; they 
were valued in 1875-76 at R180, in 1880-81 at £34,062, in 1885-86 at 
R5411, and in 1888-89 at £11,978. The bulk of the imports of foreign 
wax came from the Straits Settlements and Hong-Kong, and was deliver¬ 
ed mainly at Bombay. 

Bees’-wax has a peculiarity which has determined the method by which 
alone it can be made into candles, namely, that it contracts to a very con¬ 
siderable extent on cooling. Were candles to be made by throwing the hot 
liquid wax into moulds, it would cool first of all, on the outer surface, in 
contact with the mould, and finally assume the form of a tube with the 
wick lying loo~e in the interior. To avoid this wax-candles are made by 
su:pending and stretching the wicks from a ring, held Over the basin of 
melted wax. By means of a ladle the wax is poured through openings 
leading to the wicks, and as it trickles down it cools and adheres to the 
wicks. This is repeated, layer upon layer, until the desired thickness is 
obtained. While still hoi, the candles are rolled on a table of hard wood or 
marble, kept wet; in this way they are consolidated and made to assume 
the desired form. Recently, this process has been greatly improved by 
Messrs. Reiss & Co., wax heated to the plastic extent only being forced 
through a tube along which the wick has been arranged. 

Before being used for candles the bees’-wax is bleached by being cut 
nto thin ribbons and exposed in glass-houses to the sun until the whole of 
the yellow colour has been removed, ft is more expeditiously bleached by 
means sulphuric acid and potassium bichromate, the chromic acid liber- 

O. 96 









miSTffy 



Products of India. 


Uses of Oils, Fats, &c. 


ni j 

(G. Watt.) OILS & FATS. 


ated removing the colour. Chlorine destroys the wax and hence cannot be I 
used to bleach it, but cream of tartar or alum may be employed, and the | 
French manufacturers actually use these reagents. English wax-candles 1 
and English refined wax are 'superior to the same articles made on the 
continent of Europe. 

III. — Other kinds of Wax. —In addition to bees’-wax there are 
several kinds of vegetable waxes and waxes produced on plants through 
the parasitic action of insects. The best known of the latter class is the 
so-called Indian white wax. This is produced by the action of Ceroplastes 
ceriferos on the young twigs of Terminalia Arjuna and several other trees. 
Sports' Encyclopaedia recommends that an effort should be made to ascer¬ 
tain if it would pay to propagate this insect. A reference has been ad¬ 
dressed on the subject, by Her Majesty’s Secretary of State, to the Govern¬ 
ment of India, and the subject is now being investigated by the Indian 
Museum authorities at Calcutta. The promised forthcoming report may, 
therefore, be awaited with interest, but from what the writer has seen of the 
samples collected in connection with the enquiry it is to be feared India is j 
not likely to take a very important place in the world’s supply of these . 
waxes. At present, however, little or nothing is known regarding the In¬ 
dian vegetable waxes. For further information see the account below. 

IV. — Tallow and Tallow-Candles. — Tallow is simply beef or ; 
mutton fat, or a mixture of both. If it be intended to make moulded 
tallow-candles the finest mutton suet can alone be used, but for “dip ” i 
candles the refuse from the mould candles or the cheapest tallow (a ' 
mixture of all animal fats) may be employed. “Dipb” or the candles ! 
made of tallow, by the process technically designated u dipping,” were | 
in use long before the invention of moulding was thought of. 

In 1875-76, India exported tallow to the value of £70,122, in 1SS0-81, 
£37,420, in 1885-86, £51,914, and in 1889-90, £71,675. Tallow was im¬ 
ported in 1875-76 to the value of £42,157, in 1880-Si, £56,010, in 1885-86, 
£49,668, and in 1838-89, £60,622. As in the case of wax so with tallow, 
the exports are falling off and the imports improving. The trade is chiefly 
conducted with Bombay, and of the imports in 1885-86, £37,588 and in 
1889-90, £44,890 seem to have come from Great Britain. Whether or not 
this improving trade in wax and in tallow can be taken as ar. indica¬ 
tion of the growing importance of the {batti-sad) candle-maker’s industry I 
of India must be a matter of opinion, since the manufacture is mainly in ! 
the hands of single workmen scattered all over the country. 

Candles made in India. 

Indian-made Dip Candles. —The following account of the art of 
candle-making, as practised in India, expresses very nearly all that is 
known regarding the industry which from the consumption of candles, j 
must* however, be extensive: — 

“The process of candle-making as practised in Lucknow by the, 
chandler or Batti-sas is very simple, and only the rudest kinds are made, . 
resembling what are called in England * dips.’ 

“ The Native chandler splits a long bamboo and makes a large hoop 
w'th it, and this he suspends from the ceiling, or else he has a rough round 1 
table* At intervals in the circumference he cuts notches or grooves, and I 
from these suspends country cotton thread. He boiis up fat {rharhi) in 
a caldron, and when it is at boiling point he takes a huge spoon or ladle 
( Karchitd ) with a hole in the bottom, nnd rilling it so places it that the 
cooling liquid trickles down the suspended tinned. These candle: are 
made without reference to weight, but solely with reference to length, 
which ranges from a span ( bdlisht) to an ell {hath that). 
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“Six seers of raw charbi cost about one rupee, and when boiled are 
reduced to 5-3- seers. The fuel consumed is 5 seers of wood, costing one 
anna. Two men will make up a pcichenel (miscellaneous) lot of candles 
in a day with these materials, and one and a half chittacks of country 
thread to make wicks. The cost of thread will be about one anna. The 
workmen receive only 6 paisa each per diem, and one anna for miscella¬ 
neous expenses : total Ri-6 per diem. Thus, for an expenditure of Ri-6, 
the Batti-sas produces 5J- seers of candle. These he sells wholesale at 
seers for the rupee. This gives him 10 annas profit. The retailer also 
sells by weight at 2J seers per rupee. 

" Coloured candles are manufactured in the same way. The colour is 
added to the fat when it is boiling, and is estimated to add about one 
anna to the cost price per seer. Wholesale dealers sell coloured candles 
by weight, but retailers sell them by number.” ( Hoey , Trade and Manu¬ 
factures of Northern India.) It is interesting to add that the Lahore 
Gazetteer (p. 100) alludes to a new industry started in that city in which 
tallow candles are actually moulded. These are described as clean and 
free from smoke “as compared with the oil shama-ddn or chira?," and 
hence “ it is no wonder they are coming into favour.” Balfour states that 
candles are made at Vizagapatam, Goa, Malabar, Patna, Calcutta, and 
Berhampore. It has already been shown that the largest trade in both 
wax and tallow is conducted in Bombay, a fact that would perhaps point 
to a considerable candle industry as probably existing in the Western 
Presidency. 

Moulded Candles.-— For an account of the various methods pursued 
in moulding candles, the reader is referred to the numerous technical works 
that exist on this .subject, or to the writer’s pamphlet on Candles, which 
appeared in the Selections from the Records of the Government of India 
for 1888-89. It need only be said, here, that recently a factory has been 
started in Lahore for the purpose of making candles by this process. It is 
not known to what extent the Bombay Steam Soap & Candle-works Com- 

E -.ny ever succeeded in making candles on the improved methods of Europe, 
ut the Company having closed its works it may be assumed that com¬ 
petition with European articles was too keen. 

It has already been remarked that perhaps as much science has been 
displayed in the preparation of the wick as in the purification of the fat. If 
saturated in borax it is found to be so weighted by the formation of an 
incandescent bead in the flame, that it turns over and thus protrudes and 
is rapidly oxidised. In that position it is consumed without necessitating 
the use of snuffers—the wick is trimmed automatically. 

V.—Other Fats and Otls employed in tup. European Candle 
Tradi:. —After tallow the most important of the animal oils, used in candle¬ 
making, is undoubtedly spermaceti. This is obtained chiefly from the oil 
bladders of two species of toothed whales, vi 0., Catadon macrocephalus and 
Physeter macrocephalus. The oil derived from those sources is, however, 
too highly priced except, for the most expensive candles. It is in great 
demand for lubricating machinery. Common whale-oil, or that obt.Lined 
from the whalebone whale (or toothless whale), is much inferior, and is 
generally known in trade as train-oil . This is rarely employed in candle¬ 
making except in the form of a refuse oil, which is purified for inferior 
candles. 

The principal vegetable oil used for candles is that known as palm oil. 
This is obtained mainly from the fruits of El a:-is guineensis, a palm found in 
ureat abundance in Ashantee and Dahomey. A considerable amount of 
the palm oil of commerce is now obtained, however, from America, b'ing ex¬ 
pressed from the nuts of Elaeis melanocca It seems probable that a certain 
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amount of cocoa-nut oil is also being used for this purpose, but definite in¬ 
formation cannot be discovered. The odour of cocoa-nut oil seems a 
strong objection to it. About 25,000 tons of palm oil are annually used by 
the British candle manufacturers. 

Pei haps the most remarkable advance in the manufacture of candles 
has been the utilisation of several mineral oils. It would be of the great¬ 
est interest to treat of this subject, but space cannot be afforded. The 
principal oils of this nature employed for candle-making are paraffine and 
ozokent or earth-wax. (Con/, with Petroleum, Vol. VI.) 

V*—SOAP & MATERIALS USED IN SOAP-MAKING. 

To the Natives of India soap is not of much importance. Soap-substi¬ 
tutes (see the article Detergents, Vol. III., 84-92) may be said to take its 
p ace. A crude soap is, however, extensively made and used by the 
washermen and dyers, but the North-West Soap Company, Limited, at 
Meerut, seem to be yearly gaining ground. Their soaps are by many 
regarded as quite equal to the best imported goods. Last year the value 
of their manufactures was returned at Ri,00,867. Mr. Baden Powell 
alludes to. soap of good quality as made at Sialkot and Gujrat. 
Lieutenant H. P. Hawkes (Report upon the Oils of South India , pp* 54.55) 
gives particulars of soap manufacture at Tanjore, and gives preference to 
1 i*P U 01 (Cassia longifolia) over all others for soap-making, Pinnav 
ana Margosa oils he considers about equal in value to Gingelly and 
,roun d-nut, but all these inferior to lllupu . Soap manufacture is described 
in many of the Gazetteers, &c., as, for example, the following Bombay 
Administration Report, 1871-72, pp. 366.373; Bombay Gazetteers. Vol. ML, 
7<>, 250; Vol. IV., 134; Vol. VI M 57; Vol. VIII., 261; Panjab Settlement 
J bang, p. 63; Gazetteers-Amritsar, p. 415 Shahpur, 75; 
Rdwal Pindi, 90; Lahore, 100; Gurddspur, 63, &c. 

The following are the chief oils used by the Natives of India or exported 
for the purpose of making soap: — 

Arachis hypogoea—Largely used for this purpose ; Vol, I., 282. 

Bassia butyracea, Vol. I., 40s. 

B. latifolia, Vol. I., 407. 

B. longifolia—Crushed seeds used as soap: Vol. I.. 416 

Camellia theifera, Vol. II , 83. 4 

Cannabis sativa—Hemp seed, used in Europe for soft soap ; Vol. II., 121 

C foo?^ ClfCraT n 1 ^ d l to V e f of .& rowin g importance in Rurop**an soap manu- 
facture, especially the inferior qualities; Vol. II., 437-444- 
Heliaathus annuus— Sunflower oil ; Vol. IV., 211. J/ 44 

^r I1 ^ m A U3i ^ tl£J t imUm ‘“^ seci f° r ma king soft-soap: Vol V. -? 

Melia Azadirachta, Vol. V., ii 2 . * 7 

OJea europoea, Vol V.,485. 

Persea gratissima, Vol. VI., Pt. I. 

S Tc^ U rec«itly U greaUy o;tended. 3 " ' a " d " S USe «*' 

Tallow or Miirungana, Vol. VI. Pt II 
Theobroma Cacao, Vol. Vi. Pt II 
Vateria iadica, Vol. VI., Pt II. 

CobnipJ^&^Indian 1 'S? v' ren ? e h e ^ at London in connection with the ^ 

candles and tates^h^ 1 “ Of 'll B <* 1 

Arachis hvuo^ma the oils shown it was thought that 1 

for the soTp tfadJ* ^ ‘ ■ I f rfo *‘ a ’ andCoc050u 1 cifcr ««prcthen,obi hopeful | 
Co V S , lderable >nt r M " ns - ’"’"ever, shown in the pos- : 
.ib.hty of Incli^ being able to extend the cultivation of the olive It was 
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thought if this could be done the consequences would be serious to some 
parts of Europe, but invaluable to the numerous industries that were driven 
to seek substitutes for the already too highly priced olive oil.” Since the 
date of that report, strenuous efforts, it is believed, have been made to 
extend olive cultivation in Kashmir. In Quetta it is a fairly plentiful tree, 
and might be there more largely grown. 

VI.—OILS EMPLOYED FOR MEDICINAL PURPOSES. 

The following are the Oils chiefly used in India:— 

Albizzia Lebbek used in leprosy. 

Allium Cepa—Onion, expectorant, &c. 

A. sativum—Garlic, stimulant. 

Araomum subulatum—Aromatic stimulant. 

Anacardium occidentafe— External irritant. Leprosy, Sec. 

Aquilaria Agallocha. 

Arachis hypogoea—Ground-nut. * 

Argemone mexicana—External use in ulcers, &c. 

Atalantia monophylia— Rheumatism. 

Bassia butyracea—Rheumatism, See. 

B. latifolia—Said to be useful in cepalalgia. 

B. longifolia—Detergent. 

Benincasa cerifera—Anthelmintic. 

Caesalpinia Bonducella—Useful in convulsions. 

Calendula officinalis. 

Calophyllum inophylltim— External use in rheumatism. 

C. Wightianum—Leprosy and cutaneous affections, scabies and rheuma- 

Carthamus tinctorius — Ulcers, See. [ tism. 

Cedrus Libani, var. Deodara—Oil obtained from the wood—ulcers, sores 
Celastrus paniculat us—Oleum nigrum, is used in beri-beri. [ in cattle, Sec. 
Croton oblongifolius — Purgative. 

C. Tiglium—The Purging Croton, a drastic purgative. 

Cuminum Cymiimm—Stimulant. 

Cynometra ramiflora—Leprosy, Sec. 

Dalbergia lanceolaria — Rheumatism . 

D. Sissu. 

Dipterocarpus alatus, \ 

D. laevis, f , 

D. tuberculatus, C ( T ros y* 

D. turbinatus, j 

Dugong—Substitute for Cod-liver oil. 

Gynocardia odorata—Chalmugra—Rheumatism, phthisis, leprosy, Sec. 
Holarrhena aiitidysenterica—A thick red oil used medicinally. 

Hydnocarpus Wiglitiana—Ulcers. 

H. venenata—Leprosy. 

Jatrcpha Curcas—Purgative, also external application. 

Lard. 

Linum usitatissimum—External. 

Mai lotus phillipinensis—Cat hart ic. 

Melaleuca Lcucadendron—Cajput—Stimulant and diaphoretic, 

Mclia Azadirachta Nim or Margosa—Anthelmintic and externally to 
ulcers, rheumatism, headaches, &c. 

Meaua ferrea—External for sores. 

Moringa pterygosperma. 

M>ristic». malabarica —Ulcers. 

Nerium odorum — Cutaneous diseases. 

Olea europea—Olive oil. 
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Papaver somniferum—Demulcent. 

Petroleum. 

Pistacia vera—Demulcent and restorative. 

Pongamia glabra—A very valuable oil for skin diseases and possibly use- 
Ricinus communis—Purgative. ( ful in leprosy. 

Sarcostigma Kleinii—Rheumatism. 

Schleichera trijuga—Skin diseases. 

Semecarpus Anacardium—Rheumatism and leprosy. 

Sesamum indicum—Demulcent, &c. 

Strychnos Nux-vomica. 

Vernonia hnthelmentica. 

Zanthium strumarium. 

OIL-CAKES. 


References.— Jour. Royal Agri. Soc., England, Vol. X. (1S4Q), 479-494 • 
XII. (/ 5.?), S22; XIX. U8&), S *5 i XXIV (l 863 ), 589; XXV. 11*64), 


cake, &c ., &c> 


The Journals of the Royal Agricultural Society of England have for 
many years past contained numerous papers which deal with the introduction 
of the various oil-cakes as articles of cattle and sheep food, or as manures. 
Much less, however, is said of the uses of these by-products as manures 
than as articles of food, and it seems probable that in modern agriculture j 
this feature of the oil-cake traffic is less valuable relatively in Europe than 
in India. The reader will find information regarding the properties of the I 
chief oil-cakes of India scattered throughout this work under the scientific 
names alphabetically of the various plants from which they are obtained, 
such, for example, as under Arachis, Brassica, Cocos, Gossypium, Guizotia, 
Linum, Papaver, Ricinus, and Sesamum. In European commerce the dis¬ 
tinction into these forms of oil-cake is, however,rarely made, and the interest 
may be said to be concentrated chiefly in the various qualities of cake as | 
articles of cattle diet in which purity or adulteration constitute the chief fea- 1 
tures of interest. The exact properties of the individual forms of oil-cake | 
do not appear to have beem made the subject of any very special investiga¬ 
tion. Linseed-cake (Linum) would seem to have been first appre¬ 
ciated, and a standard of value became current in trade according to the 
purity of the sample from admixture with other oil-cakes or adulteration 
with extraneous and injurious materials. The properties of Rape-seed 
cake (Brassica campestris) would appear to have next been recognised, 
and a percentage of admixture of this with Linseed was accepted by some 
purchasers and condemned by others. Mustard (Brassica alba and , 
iaigra of Europe and Brassica jiincea of India) and Castor-seed (Ricinus) 
were also early viewed as injurious admixtures, and the duty of the Agri¬ 
cultural Chemist, on being consulted by the farmer as to the value of a 
sample of cake, largely came to be the" ascertainment of the presence of 
castor-seed or of other injurious materials. Shortly after the American 
War of Secession a strong interest was awakened in cotton-seed cake. 
Experiments were tried both with the decorticated and tuc entire seed, and I 
results of $u< h value attained that a position d for 

this new form of cake. Many other minor forms of cake have also been 
experimented with,such as ground-nut (Arachis) and hemp (Cannabis), but 
these, instead of assuming a separate position, have apparently drifted into 
the category of cheap and not very objectionable admixtures. To this 
class also would seem to belong one or two other oil-seeds and cakes that 
are exported from India, such as 7 'il (Sesamum), Niger-seed (Guizottn), 
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safflower (Carthamus), cocoa-nut, &c., &c. It is, indeed, somewhat surpris¬ 
ing that a seed so extensively grown in India as Til, and one in which the 
exports to Europe are by no means insignificant, should never, apparently, 
have attracted separate recognition ( Conf . with p. 475). For many years 
past the exports in this oil-seed have been steadily increasing; the trade has 
expanded from 779,333 cwt. in 1870-71 to i,775»559 cwt. in 1889-90 ; but 
in 1883-84 they were 2,843,382 cwt. The bulk of these exports go to 
France, but there is nothing to show' to the contrary that the cake obtained 
on the expression of the oil is not being largely used in admixture with 
standard cakes. The chemical properties and physiological actions of 
sesamum cake do not appear to have been carefully determined, and it 
would, therefore, seem a subject well worthy the consideration of Agri¬ 
cultural authorities in Europe to extend their enquiry beyond the mere 
mechanical examination of prepared cakes to a determination of each of the 
separate products. Some of these may be far more injurious than is 
supposed, while others may not have attracted the recognition which they 
deserve from being used purely as admixtures in the articles sold under 
various trade names as forms of Linseed-cake. 

The volumes of the Journal of the Royal Agricultural Society, cited 
above, are those which more especially deal with the subject of oil-cakes. 
These contain many observations of great practical value which it may not 
be out of place to review here very briefly, the effort being made to carry, 
as far as possible, the facts brought out by the various writers under the 
headings of the separate cakes dealt with. Mr. J. Thomas Way, then Con¬ 
sulting Chemist to the Society, furnished in 1849 one of the most complete 
articles which has as yet appeared, though in some features of the ^enquiry 
his experiments and chemical results have been since more thoroughly 
elaborated. 

I.—LINSEED-CAKE. 

Mr. Way says: “The consumers of linseed-cake in this country arc 
almost unanimous in the belief that the different samples of this article are 
of varying value as food for stock. Where such an opinion as this is general, 
it would argue little wisdom to dispute its correctness: it only remains to 
investigate the cause. When linseed, ground into coarse powder and 
digested with a small quantity of water, with the aid of heat, is exposed to 
strong pressure, two products are obtained—-the one, an oil of well-known 
characters, linseed-oil; the other, the cake which remains in the press. No 
other substance but oil (except a small quantity of water) is separated from 
the cake; and the two products, therefore, correctly represent the composi¬ 
tion of the seed from which they are derived. Linseed is known to consist 
principally of mucilage, or gum, sugar, oil, and albuminous matter—the 
three former being substances devoid of nitrogen, the latter having the 
same composition as the flesh of animals, or the gluten of wheat. Now, as 
linseed-oil contains no nitrogen, it is obvious that the cake must be richer 
than the seed in ^albuminous principles in the exact proportion of the oil 
which it has lost by pressure. Given, then, the composition of any sample 
of seed, and the quantity of oil which is expressed from it, we have bv the 
simplest calculation the composition of the cake.” Proceeding with his 
enquiry into the supposed different feeding values of the linseed-cakes of 
various countries Mr. Way says : “ There are, indeed, two distinct circum¬ 
stances which might influence the value of cake, independently of its chemi¬ 
cal characters—the flavour, which is more or less agreeable to stuck, and 
the stale of division—the fineness or otherwise to which the seed is ground. 
To Litis latter circumstance, in all probability, very great differences in the 
feeding properties of specimens of cake might with justice be referred.'*’ 
“ Both these causes of variation—the mechanical condition of the cake and 
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its flavour— lie, however, out of my province, which is confined to the 
chemical composition of the substance in question 

then, we must inquire. Is there any real difference in the chemi¬ 
cal composition of various cakes ; and. if so, does the distinc¬ 
tion apply to those of different manufacture or origin ? 

27id —Is the difference (supposing there to be any) sufficient to account 
for the observed effects in feeding? and 
3rd — Is it to be attributed to adulteration, or to necessary variation in 
the composition of the seed ? ” 

To answer these questions Mr. Way performed an extensive series of 
analyses. While commenting on the chemical composition of linseed he 
pointed out that the mucilage, sugar, and oil are the fat-forming constituents 
and the albuminous the muscle-forming. To variations in the proportions 
of these constituents he accordingly devoted his energies, examining both 
samples of commercial cakes and of linseed. “ In order, ” he concluded, 
u that the reader may trace the differences, and that he may also observe 
the absence of any such distinction in the case of nitrogen, I shall here offer 
a table of the average composition of the specimens from different 
sources : — 


LINSEED. 


Mean Composition of Linsekd-cake from different Countries. 




Nitrogen. 

Oil. 

Water. 

Ash. 

French 

8 specimens . 

473 

9*06 

7*60 

7*80 

American 

7 >» • • 

4*74 

11*41 

7*6o 

6*35 

English 

9 » • 

4’57 

13*52 

8*6o 

7*27 

Get man and Dutch 

3 ;» . 

4*65 

9 *S 4 

7*98 

8*88 

9*56 

Russian 

? . 

5*>4 

n*86 

3*39 

Italian 

2 „ . . 

5*03 

11S4 

9'*3 

7‘55 

Sicilian 

2 „ . . 

472 

6*80 

9*46 

8*02 


“ From that statement it would appear very evident that the specimens 
of French, American, English, German, and Sicilian cakes are on the average 

E ractically alike in regard to nitrogen. Neither should we be inclined to 
elieve that the Russian or Italian would have furnished an exception to 
this rule, had a sufficient number of samples been examined. On the other 
hand, there is an obvious difference between ihe quantity of oil in the cakes 
of different countries.” 

Mr. Way then summed up his opinions as follows : lt We may conclude 
this subject by recapitulating the conclusions to which we have been led :— 
“I. The samples of cake differ considerably both in the proportion of 
albuminous matter and .of oil contained in them. 

“2. That in respect to the former (the albuminous maher) there would 
appear to be no general distinction between home-made*’ or foreign cakes. 

“ 3 * That in the proportion of oil there is reason to believe a general dis¬ 
tinction does exist, more especially between English and French cakes, and 
in favour of the former. 

“ 4. 1 hat there is no reason to believe that linseed-cake is adulteratedat I 
any time with sand or other earthy matter—adulteration by other matters j 
being also rendered unlikely. 


* ^ ^ ' home-made.” This term merely implies that the seed v is pressed at 

home, there being no evidence to show that the :>eed in any ol the English cakes 
described was other than foreign seed. 
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“5. That different samples of seed, free from admixture of other seeds, 
or from impurity of any kind, present variations in the proportion of albumi¬ 
nous matter amply sufficient to account for those found in specimens of 
the cake. 

“ But whether the differences in chemical composition of the cake are 
such as to account for observed differences in feeding properties, it is left 
with the reader to decide.” 

There are two features in the above five conclusions that seem worthy of 
comment. The foot-note to No. 2 leaves it open to doubt but that a certain 
share of the merit of the English cake may have been due to the imports of 
Indian Linseed. Mr. Way does not,\mfortunately, seem to havehad a sample 
of Indian cake and seed to compare with the others he examined, but the 
exports from India to England of linseed at the time of his experiments 
were very considerable. Tne other point of interest is contained in his fourth 
conclusion. A perusal of the numerous papers that have appeared within 
the past few years in the Journals of the Royal Agricultural Society will 
suffice to show that at the present day adulteration is being practised to an 
alarming extent. I ndeed, it might almost be said that interest in the subject 
is now entirely confined to the discovery of easy methods by which adul¬ 
teration may be detected. 

In a paper by Mr. W. Wright, on the Management of Breeding Cattle 
published in the Journal for 1858, it is stated that the total value of linseed- 
cake consumed in England during that year might have been estimated at 
£2,000,000. In 1878 Mr. J. Algernon Clarke published in the Journals 
of the Society a paper on Practical Agriculture. He there states that 
in 1878 the United Kingdom imported 190,225 tons of oil-cake, and 1,998,130 
quarters of linseed, all but a small portion of which was undoubtedly used for 
feeding purposes, either as linseea or when made into cakes, and equivalent, 
at about 14 tons of cake per 100 quarters of seed, to about 280,000 tons of oil¬ 
cake. This, he estimates, amounted to about 1 tonoflcake to every 100 acres 
of land cultivated ( Vol . XIV., 468). “The East India qualities,” says 
Mr. Wright, “ in general are tolerably even, seldom vary to any appreciable 
extent, at the respective ports of shipmem. They yield the greatest quan¬ 
tity of oil, and after pressure the cake is no doubt more nourishing and 
valuable than any other. But the bulk of the supplies is furnished by 
other countries more subject to variation of climate, and uniformity of 
quality in different seasons is not obtainable. Interiority in quality is 
usually accompanied by adulteration, a variety of seeds being found 
mixed with the linseed, such as wild rape (Biassica aimpestri3), wild mustard 
or charlock (Sinapis arvensis), seeds of Lolium perenne, of dodder (Cuscuta 
epilium), and of willow-weed and millet (Panicum miliaceum).. The bulk 
of the linseed being imported from the Black Sea, the standard of quality 
at d price is chiefly regulated by the importation from thence.” Mr. 
Wright then deals with the chief cause of adulteration and the difficulty 
that exists in checking it. A deputation of Crushers waited on a firm of 
Creeks in whose hands a large share of the Black Sea import trade rested, 
in order to remonstrate with them as to the injury that was being done to 
the trade through adulteration. “ The deputation were shown,” says Mr. 
Wright, *‘a sample of pure linseed, and also one containing the admixture 
complained of, and being requested to state their .'opinion what price such 
linseed, on arrival here, \v uld command in the market, were forced to 
admit that competition for seed amongst crushers, had much influence 
over the quality of the article supplied, and that the ready sale which 
' Id be found for an inferior quality removed all inducement from the 
seller to ship a genuine article.” 

“ Our brethren across the Atlantic,” says Mr. Wright, cf have studied 
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the art of manufacturing linseed-cake. What they produce is faultless to the 
eye, and, if not always perfection to the taste, it is thin, tender, flaky, and 
finds a ready sale in this country at the highest market price of the day, 
the question of genuineness being left entirely for subsequent determina¬ 
tion. The cake pleases the eye and is always in good demand ; what more 
is required ? Farmers have only themselves to blame in this respect. A 
considerable quantity of cake is now used for feeding sheep, ana for this 
purpose cake of a tender kind such as this is preferred : it is produced by 
the addition of bran in its manufacture . Thus the farmer has to pay 
or £\\ per ton for cake which pleases the eye in this country, but 
omits to consider that for this he has to pay dearly for the admixture of 
bran, which costs £\ or £5 per ton, and in the United States, probably 
about half that price.” 

Many subsequent writers hold that the admixture of bran is, however, a 
commendable practice, as it checks (by supplying starch) the tendency of 
pure cake to cause indigestion. Mr. Wright, however, furnishes some 
additional information to what has already been given as to the composition 
of linsecd-cakc. The finest quality, he says, is made as follows : —3001b 
of ground linseed are mixed with 281b of ground-nut cake, 281b of rape-seed 
cake, and 281b. of bran. The second qualities are made of a smaller admix¬ 
ture of linseed with a considerable part of the undermentioned articles; 
and the third qualities are made wholly of the last named of the following 
articles, without any linseed at all:— 


LINSEED. 


Mixture of 
Bran, 


Composition 
of tho cako 
of commerce* 


Foreign linseed-cake. 
Dodder-seed cake. 
Poppy-seed cake. 

African ground-nut cake. 


Castor-oil cake. 
Rice-husks. 
Cotton-seed cake. 
Rape-seed cake. 


€t Sometimes the whole of the above are mixed and worked together; 
but a supply of each is not always on hand ; and some or all, according to 
circumstances, are introduced to make up the desired quality.” 

The late Professor A. Voelcker, in a lecture delivered before the Royal 
Agricultural Society in 1S63 dealt with the subject of the Adulteration of 
Oil-cakes. He there stated that “ The great demand for all kinds of oil¬ 
cake, more especially the great demand for linseed-cake, has led to an 
amount of adulteration of which the practical farmer is hardly . .varc.” 
“Whenwe find one cake nearly as wniLe as a poppy-cake, another very 
dark, and another like American barrel-cake possessing the nice colour of 
linseed itself, we have here good prima facie evidence that the light cake 
is probably mixed with white-poppy cake, the dark-coloured with rape- 
cake, and that the third is in all probability the purr* linsecd-cakc.” Doubt¬ 
less as a practical i bservatic n these opinions arc correct for linseed-cake 
as actually met with in trade, but it maybe pointed out that India possesses 
a linseed that is naturally as white as poppy seed, and i would accordingly 
afford an almost white-cake of pure linseed. To what extent the Indian 
white linseed finds its way to Europe is a subject of some doubt. From 
its being largely used as an ar.icle of human diet in India it would probably 
afford a considerably more wholesome cake than the ordinary red form. 
Rut to continue the review of Professor Voelcker’s opinions I shall 
first direct your attention 10 those admixtures which are in themselves 
injurious, and secondly, to those which become injurious (luring the time of 
keeping the cake. There are also matters added to oil-cakes which de¬ 
teriorate the quality of the meat produced by imparting to il a bad flavour, 
so as to lower its market value. Let me first point out what are the charac¬ 
ters of genuine or pure linseed-cake. A good pure linseed-cake ought to 
be made of nothing but pure linseed —practically speaking--pmc, not abso- 
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lutely pure; for such seed is not to be found in the market. The condition 
of linseed as imported varies in reality to an enormous extent. Many 
oil-cake dealers guarantee their cake as genuine, made from genuine seed 
as imported ; but this is really no guarantee whatever.” 1 ne Professor 
then exhibited samples of linseed as imported which varied from Bombay 
good quality with 4.^ per cent, admixture to Rijeff common with 70 per 
cent, adulteration. “ Now,” continued the Professor, “ if the seeds that occur 
in linseed were all of an indifferent quality, that is to say, of a character 
not injurious to life, the injury would not be so great, but some of them are 
poisonous. From several samples of linseed I have separated the seeds 
and ascertained their botanical characters. In one particular sample I 
counted not less than 29 different kinds of weed-seeds, and among them 
the following which were more or less injurious : the common darnel, which 
is frequently present in considerable quantities in the inferior samples of 
Petersburg seed; corn-cockle, which often produces very serious effects 
on the animal system ; wild radish, which occurs in some samples of Alex¬ 
andrian seeds, and is very pungent; wild rape, which is not, properly 
speaking, a rape, but rather a mustard; charlock, or the common wild 
mustard. Alt these are seeds which it is positively known are injurious to 
the health of animals. But there are others which, as I stated at the 
beginning, impart a disagreeable taste to the meat of cattle fed upon 
inferior cakes. The Gold of Pleasure, or Camelina sativa, is such a seed, 
giving a disagreeable taste and also a deep yellow colour to the fat of 
animals. From the appearance of Camelina cake, you would think jt 
ought to be nutritious ; but it is an inferior description of cake, because it 
deteriorates the quality of the meat. Another seed of an injurious charac¬ 
ter is the purging flax!” The Professor next explained to his hearers that 
a good cake should have a light colour and give an agreeable odour when 
dissolved in water. “When linsced-cake has been kept for a length of 
time, its mucilaginous properties more or less disappear. Mucilage is a 
substance that is very apt to spoil when kept in a damp place. If a cake 
does not become gelatinous on being mixed with water, it is not one of the 
best descriptions; but then the reverse does not follow as a matter of course. 
A cake may become gelatinous, and yet be inferior. Wild mustard and 
rape-seed very commonly occur in inferior linseed: when such cakes are 
mixed with water a more or less pungent smell of mustard is developed.” 
“ Among the common materials used in adulteration is bran, a material 
which pof sessGs some feeding properties, and may with advantage bo given 
with linseed-cake; but it is much more desirable to buy bran and pure oil¬ 
cake separately ; for it is impossible to ascertain in what proportion they 
are mixed.” “ By mixing linseed with bran, and adding at the same time 
rape-seed, you make up for the deficiency of nitrogenous matter by the 
rape-seed. Thus a clever oil-cake mixer may readily produce such a 
mixed cake as will exhibit upon analysis the same amounts of oil, flesh¬ 
forming, and albuminous matter and the other constituents as are usually 
found in genuine pure linseed-cakes. The mere analysis, therefore, does 
not give any idea of the purity of the cake.” 

Professor Voelcker concluded his lecture on oil-cakes by alluding to 
the poisonous nature of moulded cakes. The mixture of bran, he says, “is 
very apt to produce mouldiness. The cake is more porous and softer than 
pure linseed, and consequently far more liable to deterioration in a moist 
atmosphere than pure cake. In fact, it would seem that all mixed cakes 
are more liable to this degeneration than pure ones of whatever seed they 
may have been formed.” Professor Voelcker thought that the poisonous 
property of mouldy cake was due to the growth of a fungus. “ One sample 
of such cake,” the Profcs .or stated, “ had, to his knowledge, killed not less 
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than fourteen sheep, three horses, and a pony belonging to a gentleman who 
gave them only small quantities, the whole of the animals having been killed 
within two days. ,, Professor Voelcker, in an essay on 2 'he Influence of 
Chemical Discoveries on the Progress of English Agriculture (journal. 
Vol. XIV., New Series, 571), seems to take, however, less exception'torape- 
seed cake than might be inferred from the above passages. “ Linseed and 
Rape-cake, ,, he there says, “ especially the former, are largely used for feed¬ 
ing and fattening purposes, and if pure and Hi good condition, no food is con¬ 
sidered to equal linseed-cake for rapidly fattening sheep and oxen ” In the 
annual issue of the Journal for.^884, Professor Voelcker publishes some 
useful facts regarding Hard-pressed and Indigestible Linseed and De¬ 
corticated Cotton-cakes. “ Several cases,” he says, 4< were brought under my 
notice in which the use of linseed-cake was suspected to have done injury 
to stock. A careful examination of the suspected cakes, however, showed 
that no ingredients prejudicial to health were present, nor that the cakes 
in question were mouldy or in a condition of incipient decomposition. The 
linseed-cakes complained of were, however, without exception, verv hard- 
pressed-—some as hard as a board, and on analysis proved to be greatly 
deficient in oil. Owing to the improved machinery which of late years has 
been introduced pretty generally in the American and in not a few English 
oil-mills, linseed is much more thoroughly crushed and harder pressed 
than in former years, and is thereby deprived more efficiently of its oil. 
Of all the constituents of food, ready-formed oil or fat unquestionably is 
the most valuable. Linseed-cake,comparatively speaking, poor in oil, is 
consequently less valuable than cake richer in that substance. In round 
numbers 1 tb of fat goes as far as 2 Jib of starch or sugar in fulfilling simi¬ 
lar functions in the animal economy. Apart from the greater feeding and 
fattening value of linseed-cakes rich in oil, such cakes possess the further 
advantage of being softer and more readily broken up into small bits than 
hard-pressed cakes, which, as a rule, are deficient in oil.” Professor 
Voelcker then furnished the following analyses of five samples of hard- 
pressed linseed : — 


LINSEED. 


Hard-pressed 
Cakes. 


Composition of hard-pressed Linsbed-cakes. 



No. 1. 

No. 2. 

| No. 3. 

No. 4. 

No. 5. 

Moisture .... 
Oil . . 

♦Albuminoids . 

Mucilage, sugar, and c! : ;es- 
tible fibre. 

Indigestible woody fibre 
(cellulose). 

f Mineral matter (ash) 

i 3 *oa 

6*76 

31*75 

33*62 

1037 

5*48 

11*03 

7 ,f >3 

27*81 

35*99 

7*16 

io*oS 

12*40 

7*37 

28*31 

36*13 

9*39 

6*40 

11*01 

6*33 

32*94 

35*07 

8*90 

5*75 

11*10 

6*83 

25*87 

36*82 

10*73 

8*65 

100*00 

100*00 

100*00 j 100 00 

100*001 


• Containing nitrogen . . 5*08 

t Including eaud . . 0 'ig 


4 ’IS 4*53 S'*7 4*14 

4 74 1*35 o is 3*65 


Commenting on these analyses Professor Voelcker says that s.impl. 
No. 5 refers to an adulterated Unsced-cake, which, moreover, was mud. 
from chrty, that is to say, badly screened seed ; « but No. 4 cake 1 found, ’ 
ie ad..$, was made entirely from unusually clean linked. I’nfortunateb 
1. was very ha r d-pressed, and poor in oil in consequence, and 1 have n< 
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doubt all the more indigestible because it was so rich in albuminoids. 55 The 
person who submitted that cake for report informed Professor Voelckerjthat 
it had killed two cows, upon which the Professor wrote: “ On analysis I 

did not find a trace of any metallic or mineral poisons in it, nor did the mi¬ 
croscope reveal any injurious or questionable weed-seeds ; the cake, indeed, 
was made, as just stated, from unusually clean linseed and nothing else, 
but, unfortunately, it was as hard as a board. I think it very likely that it 
caused the death of the cows, not because it contained any positively 
poisonous ingredients, but because it was poor in oil and ricli in nitroge¬ 
nous compounds, and was in a mechanical 'condition in which such cake, 
as usually given to stock, is unquestionably most indigestible.’ 5 

" For comparison with the preceding analyses, I append the following 
three—one representing the composition of a pure linseed-cake of average 
quality, somewhat poor in oil; the second showing the composition of 
superior linseed-cake, and the third that of a pure linseed-cake of the best 
quality 


Composition of three pure Linseed-cakes. 



No. 1. 

No. 2. 

No. 

Moisture. 

Oil .. 

* Albuminous compounds . 

Mu diage, sugar, and digestible fibre . 

Indigestible woody fibre (cellulose) 
t Mineral matters (ash) ..... 

13*25 

i °‘33 

32*06 

30*80 

8*26 

5 * 3 o 

12*44 

12*16 

29*56 

31*18 

8*67 

5*99 

12*06 

13*76 

29*31 

29*96 

10*13 

4*78 


100*00 

100*00 

100*00 


* Containing nitrogen. 5'«3 4*73 

t Including eand . °‘40 i'-*9 0*64 

The reader should consult the article Linum usitatissimum—Linseed— 
* Vol. V., 56 to 77, for further information. 
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II.—RAPE AND MUSTARD OIL-CAKES. 

One of the earliest statements regarding Rape-seed-cake is that published 
by Mr. J. Thomas Way in 1849. In his paper on this subject he gives 
the following tables of the analysis of rape-cake and rape-seed :— 


Analysis of Rape-cake. 



Nitrogen. 







1st 

Analysis. 

2nd 

Analysis. 

Mean. 

Oil. 

Water. 

Ash. 

Sample No. 1 • • 

Sample No. 2 • 

5'*9 
5*62 

1 

5 *i 7 

5*54 

5*23 

5*58 

11 *f 3 
10*62 

1 

1 

5*70 

10*41 
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Analysis of Rape-seed. 

Nitrogen. 

Oil. 

Water. 

Ash. 

1st 

Analysis. 

2nd 

Analysis. 

Mean. 

4’17 

4*26 

4*21 

37*84 

6*44 

3*3i 


RAPE & 
MUSTARD. 


“ All that can be said from the above analysis of rape-cake is, that it is 
very much the same with that of linseed-cake. Till lately, however, the ! 
hot flavour of rape-cake has been an insurmountable objection to it as a 
substitute for the more costly article. Rape-cake has been more often em¬ 
ployed as manure. The following analysis of its ash, made for me by Mr. 
Eggar 5 will not, therefore, be without interest :— 

Composition in too parts of the ask of Rape-cake. 

Sand and SHica • 13*07 

Phosphoric Acid.32*70 

Carbonic Acid ......... 2*15 

Sulphuric Acid . . . . , . . . .1*62 

Lime . • .. 

Magnesia .. M 75 

Oxide of Iron ........ 4*50 

Potash.. 

Soda . 

Chloride of Potassium. .0*17 

Chloride of Sodium. 0*46 


Valuable 

manure. 


“ The ash of rape-cake is, therefore, in every respect the counter-part to I 
that of linseed-cake. A ton of the cake will contain 128ft of mineral matters, , 
one-third of which is phosphoric acid, one-fifth potash, and one-seventh mag- i 
nesia. Even although, as in the second specimen of cake analysed, the 
total quantity of ash should be greater, the above numbers wall hold good, 
the excess being sand.” 

In Morton’s Cyclopaedia of Agriculture it is stated that " Rape-cake 
which has for a long time been used on the Continent, in the form of rape- 
dust, as an excellent manure, has lately been imported into this country 
in large quantities; and is now used both for feeding cattle and sheep, 
and for manuring the land, much more generally than was the ca^e some 
years back.” Then, again, after the remark that rape-oil is apt to turn 
rancid and the quantity ol it left in the cake is liable to give a flavour 
objected lo by cattle, the Following occurs: " Sheep, however, as shown bv 
Mr. Pusey, do not dislike rape-cake so much as cattle, and thrive upon it 
remarkably. Rape-cake being much cheaper than linseed has been for 
this reason recommended for the fattening of sheep.” 

From the above sketch of the chief opinions that have been advanced 
regarding rape and mustard-cake mixed with linseed, it will he seen that 
ota are objected to in cakes intended as cattle food, a prevalence of mus* 
pp/ir. "1 somc wrilers > rendering the mixed cake almost, if not 

mioio V.l* ^ n ; l ‘PP° rt of this statement it need only be necessary to 
Srm " Professor Voelcker’s remarks. '“Wild mustard, 

♦niJLi « vt, Ver ? CGTti monIy occur in inferior linseed * wh 

more or Jess pungent smell of mustard is <i*Ve- 
p . may observe, in passing, that rape-cake ought always to be 
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teste d in this manner ; for rape-cake, especially that which is sold as Indian 
seed, very generally contains a large amount of mustard seed, and be¬ 
comes so pungent that it is extremely injurious to cattle. I have here a 
sample of a cake sent to me for examination not long apo, which had 
k.Ued three oxen. It is a rape-cake of the description just named, 
Indian rape-cake containing a good deal of wild mustard.” But many 
!"*«<*«* ''?!™ ost favourably of rape-cake, and even Professor 
Voelcker himself, in one of his last papers (quoted above at the end of 
the remarks under Ltnseed-cake), links it with linseed as a useful feeding 
cake. The explanation of these somewhat conflicting opinions would 
seem to be a confirmation of the contention advanced by the writer 
under Brasstca (Vol. I pp. 520 to 534) that greater care is necessary 
than is apparently made by the exporters of rape and mustard-seed 
from India. Little or no true mustard-seed is grown in India 
The mustard of Indian commerce is the seed of Brassica juncea, a per¬ 
fectly distinct plant from the mustard of Europe. At the same time 
the properties of the various forms of seeds exported from India 
?mm a Fh e ’ dlfr T j r0 ™ each other as widely as tlm mustard of India 

° ! E aT Pe - 1 SeemS highl >’ P robable therefore that 
linseed eile "h^ved by many writers from pure rape-cake and from 
w ^ ' vbich .“"tains rape or mustard, are explicable by the 
theory that certain of these seeds are more injurious than others. This 
hypothesis would, therefore, seem to call for more careful chemical investi¬ 
gation into the nature of the separate seeds of Brassica obtained in India 
I he habit of growing rape and Indian mustard intermixed with linseed is so 
wide-spread in this country that it seems likely many years will have to 
elapse before the royats can be induced to alter their time-honoured practices 
rhe drying property of linseed is greatly lessened by the admixture, but 
to the people of India this is no serious disadvantage, so far as thev are 
concerned, \n the consumption of oil. For the export trade it is quite other¬ 
wise, and, since the bulk of the linseed is grown for the foreign markets it 
would seem at least desirable to be able to recommend the avoidance at 
cast the , cultivation of f »orm or forms of Brassica which not onfv 
lower the value of the linseed, but render the cake to a large extent a dan- 
gerous article of cattle food. 5 aan 

For further information the reader should consult the article Brassica 
Vol. I., 520 to 534. Liassica, 

III.—COTTON-SEED-CAKE. 

The reader will find a certain amount of information on this subiert 
the article Gossyptum (Ko/./K jj-. ? 7 ), but it seems desirable to supple 
nient the opinions there advanced in the light of the present a ,. t ; c i e n , PP 
with regard Especially prepared oil-cakef which are^o aTarge extm c,^’ 
binations of more than one form of the by-products of Oil llfls ifs^m. 
unnecessary, however, to do more than give here the oninionc „r *i i 
Professor Voelcker. In his lecture dflivered in 186a on th?f 1 ^ 
the Professor said:-” Allow me now to ySur aUenUon T ?> 1 ‘ ’ 
wke Cotton-cake of the best character iL hardLy ever ^w met “hh 
in the market; the horrible American war has cut off our smmi 

grsss? ScK;'?• r&.m.tszSS& 

Vu- 1 he , cake is made from the kernels only ; but it is not 
made in this country, because we have not the proper machinery for shelf 

Lvl I'L I In .fhc whole seed cotton-cake there is someLiiLes such an 
excess of husk or indigestible cotton-Jibre Drc^f-m tW - • , such an 

VSCUr «• * p-. “ 

place m the lower intestines inflammation of the whole intestinal canal 
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ensues, and the animal dies. In these cases the death is frequently mis¬ 
taken for a case of real poisoning ; but there is nothing either poisonous or 
deleterious in cotton-seed; nevertheless, it acts injuriously, by causing a 
mechanical obstruction, and the result is the same as that sometimes pro¬ 
duced by a strong irritant or metallic poison. There is, indeed, great 
danger in giving the whole cake made of the seed indiscriminately, that 
is to say, in too large a proportion ; it ought always to be given in the 
form of meal, together with roots or other succulent food which have a tend¬ 
ency to keep the bowels open.” 

In his later paper published in 1884, Professor Voelcker deals with 
the degeneration of decorticated cotton-seed-cake, due to hard pressing, 
from the use of more perfect means of expressing the oil. The same 
result is attained as has been shown with hard-pressed linseed-cake, vis., 
a cake poor in oil and unduly rich in albuminoids. He furnishes the fol¬ 
lowing analyses of nine samples of cotton-cake taken at random from the 
analytical results of a large number of cotton-cakes examined 


COTTON- 

SEED-CAKE. 


Composition of Decorticated Cotton-cakes of variable quality. 



No. 1. 

No. 2. 

No. 3. 

No. 4- 

No. 5. 

Moisture .... 
Oil . . . 

* Albuminoids . 

Mucilage, sugar, and 

digestible fibre 

Indigestible woody fibre 
Mineral matter (ash) 

9*28 

12*93 

46*37 

21*92 

3*47 

6*03 

8*59 

22*10 

42*87 

17*29 

3 * 3 * 

584 

7*95 

i 6*57 

4 3 ‘37 

22*85 

3 *io 

7* 1 5 

875 

15*70 

49*02 

’ 7*52 

3 * 5 ’ 

5 * 5 o 

8*95 

10*23 

49-04 

22^92 

3'2i 

5'65 


100*00 

lot)'00 

100*00 

100*00 

100*00 


• Containing nitrogen , . 7*43 6*86 6 78 7*85 7’04 


Composition of Texas Decorticated Cotton-oake. 



No. 6. 

No. 7. 

No. 8. 

No. 9. 

Moisture ...... 

Oil . .. 

* Albuminoids ..... 
Mucilage, sugar, and digestible fibre . 
Indigestible woody fibre (cellulose) 
Mineral matter (ash) . . , 

10*15 
15*26 
38*37 
19*84 
10-83 
5*55 1 

io‘o8 

11-66 

4069 

24*65 

7*03 

5*89 

1 * ‘45 
10*60 
38*62 
25*57 
8*26 
5 ‘ 5 o 

' 

10-95 

876 

40-87 

23’ 2 9 

10S3 

530 

1 


100-00 j 

100*00 

100*00 

100*00 


* Containing nitrogen . . ♦ . 6‘i* lV 5* 0**3 654 

“ The preceding analyses show that the proportion of oil in decorticated | 
cotton-cake varies from 8J to 22 percent, and the percentage of albumi-| 
noids in round numbers from 38 to 49 per cent. A food containing 1 
nearly as much as half its weight of nitrogenous constituents and only 10 
per cent, of oil, preyed into a hard cake, is not suitable for herbivorous 
animals. Such food requires to be ground into meal, and largely diluted ' 
with starchy or similar meals that ate comparatively poor in nitrogenous I 
compounds, in order to be a wholesome and safe food for ruminants. 
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Speaking of cotton-cake Mr. W. T. Carrington in 1878 (. Pastoral 
Husbandry) wrote : " A mixture of equal parts of linseed and decorticated 
Cotton-cake is found a most suitable food with grass, the cotton-cake check¬ 
ing the purgative nature of the grass. A daily allowance of this mixture, 
commencing with 4ib increasing to 6tb, as the beans approach ripeness, 
and costing from 2 s. 6 d. to 3s. 6 d. per head per week, generally pays well. 
Professor Voelcker, in his essay on The Influence of Chemical Discoveries 
on the Progress of English Agriculture , says : ‘‘There are two varieties of 
cotton-cake— one is made in England from Egyptian cotton seed, shell 
and kernel crushed together, and the other is principally imported from 
New Orleans, and made in America from decorticated seted.” Decortica¬ 
ted cotton-cake is also made, he says, to a small extent in England from the 
kernels imported from America. The high percentage of nitrogenous 
matter ana the low amount of oil is dealt with by the Professor in much 
the same spirit as has already been conveyed. He recommends that it 
should be more carefully broken up than is necessary with linseed-cake, and 
given also more sparingly, being mixed by about twice its weight of Indian- 
com or barley-meal, or meal rich in starch and comparatively poor in nitro¬ 
genous compounds. Its superiority for sheep feeding, when grass is poor 
or scanty, is also alluded to, one-half to three-quarters of a pound per head 
of decorticated cotton-cake being the daily allowance recommended. 

The reader should consult the article Gossypium herbaceuin, Vol. IV., 
33 1° 37> f° r further information. 
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IV.—POPPY-CAKE. 

Of Poppy-cake, Professor Voelcker says : “ It is a good cake when it 
can be had in a fresh condition. It is remarkably sweet to the taste, and 
is nutritious, but in England, there is not a sufficient demand for it, and it 
is frequently a drug in the market. If stored, it becomes mouldy and acrid 
to the taste, and is then more or less injurious to cattle.” 

Professor Anderson of Glasgow ( Agricultural Chemistry) gives the 
following as the result of his analysis of poppy-cake :— 


Water.6-56 

Oil..... 

Nitrogenous compounds. 34*^3 

Respiratory compounds (mucilage, gum, &c.) . . . 23-25 

Fibre . . • • • • • • • • • 11 *33 

Ash .. 13*79 


100*00 


A very nearly similar result was obtained by Soubeiran & Girardin 
as follows:— 


Water."*o 

Oil.. 

* Organic matters 62*3 

Ash.12*5 


ioo* 


* Containing nitrogen equal to.7*00 

Prot. compounds. 43*75 


In Prance and Belgium, where the poppy is largely grown for its oil, 
the cake is highly valued as a feeding substance, and is also extensively 
employed as a manure. 

The reader hould consult the article Papaver somnifcrum, Vol. VI., 
Pt. I., 19-21, for further information. 
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V.—EARTH OR GROUND-NUT CAKE. 

Professor Voelcker says of this cake: “Earth-nut is a useful and 
very nutritious cake when made of the kernel; but if the husk is ground 
up with it, it partakes of the same disagreeable properties which charac¬ 
terise the whole seed cotton-cake. The earth-nut is an almond-like food ; 
it is to some extent indigestible. The cake must not be confounded with 
nut-cake, which, as now sold in the market, is nothing more or less than 
the refuse kernel of the palm-nut. The American or earth-nut cake seldom 
passes as such into the hands of the consumer, because it is ground up 
with other materials and made into linseed-cake. There is another kind 
of nut-cake which is only fit for manure. It is made of a bean grown in 
the Cape de Verd Islands. Three or four beans are sufficient to produce 
a very powerful affection of the bowels, and in doses of an ounce this seed 
becomes a rank poison. Several cases of poisoning from the use of cakes 
which contained this bean have been brought under my notice at various 
times.” The poisonous cake, alluded to by Professor Voelcker, would 
appear to be castor-oil, for further information regarding which the reader 
should consult the remarks below on that subject. Earth-nut cake is an 
altogether very different substance, and a large trade might easily be 
created in it from India, bu^ at present it is chiefly bought up by|the cake- 
makers and used for adulterating linseed-cake. 

Professor Anderson furnished the following analyses of earth-nut 
cake:— 


Water.. . . 

Oil. 

Nitrogenous compounds ..... 
Respiratory compounds (*.*., mucilage, sugar, &c.) 

Fibre.. 

Ash. 


Decorticated 

nut. 

Entire seed. 

8*62 

11*56 

8*86 

12*75 

44*00 

26*71 

19*34 

5*13 

\ 45*69 

I4*c5 

3*29 


The reader should consult the article Arachis hypogaea, Vol. I., 282, for 
further information. 

VI.—TIL OR SESAMUM-CAKE. 

As has already been remarked, it is significant that while the exports 
from India of the -eed which yields this Cake have year after year for some 
time pa increased steadily, no writer on the subject of oil cakes has ap¬ 
parently dealt separately with the one under notice. That it is being em¬ 
ployed by the cake-makers 'Jn the fabrication of what is known in the 
trade as certain qualities of linsced-cake, there would seem to be no doubt. 
Soubeiran & Girardin have published the following as the analysis oF the 
cake ■ 

Water .. 

Oil. 

* Organic matters.. 

Ash. 


EARTH OR 
GROUND-NUT 
CAKE. 
Il6 


TIL OR 
SESAMUM- 
CAKE. 
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# Containing nitrogen equal to', 

Prot. compounds ... 

The ash contains soluble salts 
Phosphates calculated as bone phosphate^ 
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As a manure, this cake would, therefore, appear to be far less valuable 
than rape, castor, or hemp, but as an article of cattle food it is probably 
very wholesome, since the relation of oil to nitrogenised compounds is less 
arbitrary than in most oil-cakes. The seed also is very small, contains no 
indigestible husk, and is largely eaten in India as an article of human food 
--facts which all tend to confirm the opinion that sesamum-cake is per¬ 
haps one of the most wholesome of all. Professor Anderson oaves the 
followir^ as the results of his analysis of the cake which, bye-thebye he in¬ 
cludes in a List of the Principal Varieties of Cattle Food 


Water ........ 

Oil. 

Nitrogenous compounds. 

Respiratory compounds (; i.e ., mucilage, sugar, &c.) 
Fibre ........ 

Ash. 


10*38 

12*86 

31*93 

21*92 

9*06 

*3*85 


100*00 


The article Oil-cake : n the Encyclopedia Britannica shows the chemical 
composition of this cake as — 


Water ..... 

Oil . . 

* Albuminous bodies 
Mucilage, sugar, digestible fibre, &c 
Woody fibre .... 
Mineral matter (ash) 


* Containing nitrogen 


5*9o 


CASTOR- 

CAKE. 

Il8 




Valuable 

manure. 




The reader should consult the article Sesamum indicum, Vol. VI., Pt. 
II., for further information. 

VII.—CASTOR-CAKE. 

In India this is one of the most highly valued of all oil-cakes as a 
manure. In Europe it has acquired an evil repute as '>ne of the most 
dangerous of substances when used in the fabrication of inferior qualities of 
linseed-cake. In commerce it appears to be sometimes designated Jalro- 
pha manure. In Morton’s Cyclopaedia of Agriculture the following pas¬ 
sage occurs on this subject :—“ This cake can only be used as a manure ; 
for feeding purposes it is entirely unsuited, as the oil still remaining in the 
cake is exceedingly purgative and poisonous. This Jatropha manure was 
recently analysed by Mr. Thomas J. Herapath who found it to contain in 
100 parts— 


Water.10*24 

('rganic matters.. . . 8i*88 

Aari.7*88 


100*00 

Percentage o( nitrogen in fresh cakr .... 4*20 

Percentage of nitrogen in dry cake . . . . . 


O ji8 
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Castor-oil-cakc. 


(G. Watt.) OIL-CAKES. 


The ash contained in 100 parts : — 
Soluble salts ... 

Carbonates .... 
Insoluble phosphates . • 

Silica, .. 


6*193 

21*070 
53'554 

19*183 


Perhaps a more instructive table of the analysis of castor-cake is that 
published by the late Professor Anderson of Glasgow in his Agricultural 
Chemistry as follows :— 

Water. 12 '$' 

Oil. 

Albuminous compounds . 

Mucilage, sugar, ribre, &c. 

Ash 


Pt. 



Nitrogen . 

Silica . • 1 • * ’ * 

Phosphates . • . • . • . , * • 

Phosphoric acid in combination with alkalis 

The reader should consult the article Ricinus communis, 

I., for further information. 

VIII.— COCOA-NUT-CAKE. 

Professor Voelcker, in his Essay on The Influence of Chemical Dis - 
entries on the Progress of English Agriculture, szys -. " Co coa-nul-c.^,. 
and palm-nut-kerncf-cake and -meal are produced at Liverpool and other 
place-, in England, and are much appreciated for their fattening properties. 
These cakes contain from ij to 15 per cent, of albuminous compounds, and 
variable proportions of oil, and are better^adapted lor fattening stock than 
for young growing animals or store stock. 

The analysis of palm-kernel cake is given as— 

Water .... 

Oil . ... 

* Albuminous bodies 

Mucilage, sugar, fibre, &c. 

Mineral matter (ash) . 


* Containing nitrogen . . • • • • • 4 50 

The reader should consult the article Cocos nucifera, Vol. II., 443* 

IX.—NIGER SEED-CAKE. 

Although the seeds from which this cake is obtained are largely ex¬ 
ported from India, no information exists as to the extent the cake is 
actually used for feeding cattle. Professor Anderson, however, accepts 
niger seed-cake as one of The Principal Varieties 0/ Cattle Food, and 
gives it the following composition 

Water.5* 2 3 

Oil. 6 ’58 

Nitrogenous compounds.25 74 

Respiratory compounds (».*., mucilage, sugar, &c.) . . 42*18 

Fibre.*5 

Ash. 8*13 


CASTOR- 

CAKE. 


COCOA-NUT- 

CAKE. 

119 


NICER SEED¬ 
CAKE. 

120 
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Trade in Oils and Oil-seeds. 


HEMP-CAKE. 

X2I 


TRADE IN 
OILS AND 
OIL-SEEDS. 
Prepared Oils 
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In India this cake is considered valuable for milch-cows. 

The reader should consult the article Guizotia abyssynica, Vol. IV., 
180-188. 

X.—HEMP-CAKE. 

Professor Voelcker gives the analysis of a sample of hemp-cake 
which he made in 1875 as follows :— 

Composition of a sample of Hemp-cake. 

Moisture . 

oil .; 

* Albuminous compounds (flesh-forming matter) 

Mucilage, sugar, and digestible fibre . 

Woody fibre ...... 

Mineral matter (ash). 



Gallons 

Rupees 

Gallons 

Rupees 


* Containing nitrogen ...... # 

He remarks: ‘‘Hemp-cake is not equal to linseed-cake in feeding 
quality ; but in my judgment it is worth more as an article of food than 
whole-seed cotton-cake. About £8-8$. per ton would be a fair price for 
hemp-cake of good quality.” 

Ihe reader should consult the article Cannabis sativa, Vol. II., 121. 
TRADE IN OILS AND OIL-SEEDS. 

Prepared Oils. —The enormous amount of oil-seeds exported from India 
is out of all proportion to the quantity of prepared oils. It has been 
repeatedly pointed out that mills for the preparation of oil in India would 
seem likely to prove highly remunerative. The following were the exports 
from India of prepared oils for the past few years ending March 1889 ; — 

1879-80. 1SS0-81. 1881-82. 1S82-S3. 18S3-S4. 1884-85. 

4,205,815 4,999,184 4»3 o 5 jI 7<5 3,644,632 4,337, *5* 5* 120,504 

56,94,532 58,11,394 46,82,274 41,62,76* 49,59,;6S 53,40,411 

1885-86. 1886-87. 1887-88. 1888-89. 1889-90. 

3,617,299 4,039,491 4,162,099 3,841,732 4*339,399 

39,55,629 45,88,119 47,10,555 43,03,061 54,39,452 

Of these exports nearly three-fourths are castor oil : of cocoa-nut oil, 
the only other of any importance, 1,525,910 gallons, valued at R 16, 53,370*, 
were shipped to foreign ports, chiefly to the United Kingdom and France 
in 1088-89. 

The above quotations include small quantities of animal, essential, and 
mineral oils in addition to the vegetable oils. The exports of animal oils do 
not seem to be of much importance, though the value has gradually in¬ 
creased from £3,478 in 1880-81 to £9.116 in 1888-89. The import trade is 
also improving, the figures in 1880-81 and 1884-85 having been £24,246 and 
.£33> 2 53 respectively, and in 1888-89 141,013. The trade in essential oils 
is ot more importance; but the exports have decreased in value from 
£ 34 ° 45 2 in 18S2-83 to £1,85,917 in 1884-85; they were in n88-89 
£2,67,797. The imports have improved from £29,611 in 1880-81 and 
£41, '42 in 1884-85 to £46,994 in 18S8-89. The export trade in mineral 
oils is not extensive ; during 1884-85 it was valued at £27,165, and last 
> ear R 15,343. The imports, on the other hand, are of great value. They 
consist almost exclusively of korosine oil from the United States. This oil 
li is increased from 9,692,269 gallons in 1 38 o- 8 i to 26,299,091 gallons in 
1884-85 and 38,285,559 gallons in 1888-89. The value of th® k erosine oil 
imported into India lias been returned at £1,11,00,507 in 1884-S5 and 
Rl * 76 *? 9>373 in 1888-89, or say, £1,700,000. 
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Trade in Oils and Oilseeds. 



(G. Watt.) 


Oil-seeds.—In Mr. J. E. O’Conor’s Trade and Navigation Returns, the 
oil-seeds are given under the heading “ Seeds. ” A few of these may pos¬ 
sibly be used as spices and condiments ; or may be distilled for their essen¬ 
tial oils. This is an unavoidable difficulty, but the amounts of doubtful or 
undefined seeds are comparatively small, so that the returns under “ Seeds ” 
may be accepted as meaning ‘‘Oil-seeds.” In his review of the sea¬ 
borne foreign trade for 1SS4.-S5, Mr. O’Conor says of these seeds: * This 
trade has developed in recent years into one of the first importance, ex¬ 
ceeding greatly the trade in wheat, rice, jute (both raw and manufactured 
combined), indigo, or tea, and being exceeded only by cotton and opium. 
The figures below exhibit the way in which this trade has augmented 
since 1879-80 :— 

Cwt. 

7,091,469 
10,229,109 


OLI 
scandens. 

TRADE. 

Oil-seeds* 

123 


1579- S0 

1580- 81 

1551- 82 

1552- 83 
18S3-S4 

1884- 85 

1885- S6 

1556- 87 

1557- SS 
18S8-89 
1889-90 


10,466,098 
13>i39>2o6 
i7,355,5>SS 
lS, 250,688 
17,280,147 
15,866,604 
16,060,400 
15,569.078 
15,794*742 


R 

4 , 68 , 58,929 
6,34 52,089 
6,05,40,087 

7 * 20 , 03,305 

io,oS, 37,5S3 

10,74,52,035 

9*94,83*498 

9.19,85,598 

9*38*50,242 

9,56,17*559 

10,62,75,533 




The trade in the principal kinds of oil seeds was as follows in the last 
four years : — 

18S5-S6. 1SS6-S7. 1SS7-SS. 1SS8-S9. 18S9-90. 

Cwt. Cwt. Cwt. Cwt. Cwt. 

Castor . . 670,537 610,893 764*293 5S5,769 894,631 

F.arthnut . . 655.670 945*895 1,261,637 827,997 ’^iQ* 

Linseed . . 9,510,139 8,656,933 8,422,703 8,461,374 7,146,896 

Poppy . . 695,097 612,654 456,308 730*455 482,893 

Rape . . 3,721,840 2,659,649 2 ,oSt,3oo 3,061,586 3,904*150 

Til or Jinjiti . 1,759,343 2,114,484 2,747,270 1,537*444 1,775,559 

A material increase in the price of Rape-seed accounts for the larger 
value of a smaller quantity of seeds exported. 

The trade in seeds is carried on mainly with England and the Con¬ 
tinent. England takes the bulk of the linseed exported, but some also 
goes to the United States, and to the Continent is consigned the bulk of 
the other descriptions of seeds. 

(W. R. Clark.) 

OLAX, Linn.; Gin. PI., L, 347 - 
Olax nana, Wall.; FI. Br. Ind., I., 576; Olacineje, 

Vern . — Mcrom met', Santal. 

References.— Brandis, For. FI., 75/ Rev. A. Campbell , Bean. Prod., 
CkuHa Nagpur, No. S800. 

Habitat.—A small undershrub found in the hot valleys of the North- 
West Himalaya from Nepdl to the Panj&b, ascending to an altitude of 
5,000 feet. 

Medicine.— The fruit is employed medicinally by the Santals (Rev. 
A. Campbell ). 

Q. scandens, Box 5 . ; FI. Br. Ind., 575. 

Syn.-- O. Bador, Hu ; Roxburghia baccata, Koenig. 

Vern.— Dh.em.mi, Hind.; Koko-atu, Bf.nc,. ; Rlnimcl, Kol. ; B ado-bo do- j 
via, Uriya ; Hunt, SANTAT.; Harduli, urchirri, MaU. ; Kurpodur, 
murki , malic, turka-vepa, idpanamnshli, Kotihi, TEi.. ; Uh*, chums:'- . 
Icltif laid 11, joung-lai-lu, Burm. 
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Substitute for Chay-root. 



MEDICINE. 

Bark. 

128 

FOOD. 

Fruit. 

129 

TIMBER. 

130 

131 

132 


DYE. 

Root. 


133 


MEDICINE. 
Plan t. 

134 


Juice. 

, 135 

Leaves. 

136 


References.— /?<>**., FI. fnd., Ed. C.B.C., 55 ; Voigt, Hort. Sub. Cal., 3 r; 
Dalz . & Gibs., Bomb. FI ., 27 ; Brandis, For. FI ., 75 ; Kurz, For. FI. 
Burm.y I., 233 ; Gamble, Man. Timb., 8r ; Elliot , FI. Andhr., 23, 99, 
113; For Ad. Rep.yCii. Nagpur , 1885, 29 ; Jour. As. Soc., Pt. II., No. 
II., 1867,80, 81 ; Gazetteers: — Bombay, XV., 429 ; N.-W. P., IV., Ixix. 

Habitat*—A large, woody, climbing shrub, with a trunk often as thick 
as a man’s thigh ; found in the tropical forests of the Western Himalaya 
from Kumaon to Assam, and extending into Centra] and South India. It 
is found also in Burma and the hotter parts of Ceylon, and is distributed 
to Java. In Burma it ascends to the pine forests, at an altitude of 3,500 
feet. It is abundant on the wet ground near rivers and in ravines, and is 
most destructive to the trees, which it covers with its numerous branches 
and dark green foliage. 

Medicine.— A preparation of the bark is given for poverty of blood 
during fevers {Revd. A. Campbell). 

Food — The fruit is employed in Hazaribagh for making sherbet 
( Revd. A. Campbell). 

Structure of the Wood.— Porous, yellowish-white, soft. Weight 3SB3 
per cubic foot. It is not put to any industrial purpose. 

OLDENLANDIA, Linn.; Gen. PL , II., 5 8. 

[ Ic. y i. 822 ; Rubiace^:. 

Oldenlandia corymbosa, Linn.; FI. Dr. Lid., III., 64; (?) Wight, 

Syn —O. BiFLORA, Lam. (and of Roxb. not of Linn.) ; O. **amosa, Roxb. ; 
O. HERBACEA & SCABRIDA, DC. ; O. ALSINIFOI.IA, Don; HeDYOTIS 
G RAMI NIC OLA, Kurz ; H. ALSINiEFOLI A, Br. 

There cannot be a doubt but that the allied species (O. diffusa and O. 
Heyilii) are used indiscriminately with the one here dealt with. Indeed, it 
seems doubtful if any practical purpose is served by separating plants so nearly 
allied to each other ns some of the so-called specic3in this troublesome genus 
(Wait, Cal. Exhib. Cat.). 

Vera. — Daman-bapar , Hind. ; Khctpapra, Beng. ; Piriengo, Nepal ; Po- 
palo, kazuri, Goa ; Verri nSla •aimu, Tel. ; Wal-patpaadagam , Sing. ; 
Parpata , Sans. 

References.— Roxb., FI. Ind., Ed. C.B.C ., 142 ; Dalz. & Gibs., Bomb. Fl. f 
Ji6 ; Rev. A. Campbell, Kept. Econ. PL, Chutia Nagpur, No. 8194 ; Sir 
W. Elliot, FI. Andhr., 191 ; Pheede, Hort. Malab., X., t. 38 ; O'Shaugh- 
nessy, Peng. Dispens., 400 ; U. C. Dutt, Mat. Med. Hindus, 176, 305, 
3T2 ; Mi rrity, PI. & Drugs, Sind, 19 5; Gazetteers: — Bombay, XV., 
435; N.-W. P. t /., 81 ; IV.,lxxiii.; X., 3 n. 

Habitat.—An abundant annua) weed, found throughout India from the 
Panjab outhward and eastward, ascending the hills to an altitude of 
5,000 feet. It is distributed also to Ceylon, Malacca, and the Philippines 
and to Tropical Asia, Africa, and America. 

Dye.—Revd. A. Campbell (Econ. PL, Chutia Nagpur) states that 
“ this plant, is the source of the Madras red dye known in commerce as 
chay-root.” This of course is not the case, as the commercial chay-root is 
obtained from O. uinbellata, but no inf-.nnation seems available as to whe¬ 
ther this species also may not yield a similar red dye,and Mr. Campbell’s 
remark may therefore mean that it is so used. 

Medicine.—This plant is considered by Native physicians to be a 
valuable medicine in the treatment of fevers which nave their origin in 
derange ments of the bile. The entire plant is used. A simple decoction 
is employed in bilious fever with irritability of the stomach, and it also 
enters into the com position of many compound decoctions which are ad¬ 
ministered a, tonics and febrifuges ( U. C. Duti). It is given too in jaundice 
and supposed diseases of the liver. In the Konkanthe juice of the leaves 
is applied locally for burning of the palms of the hands, and soles of the 


0.136 











Products of India. 


The Chay-root. 


( W . R. Clark.) 



OLDENLAN 

umbellata. 


feet in fever, and this preparation, mixed with a little milk and sugar, is 
given internally for burning at the pit of the stomach ( Dymock ). 

Special Opinions.— § “ Konticary, khetpapra , and goluncho. —I have 
heard that Native physicians employ these in the form of decoction, with 
good effect, in chronic malarious fevers” {Surgeon J. Ffrench Muller , 
M.D., I.M.S , Saidporc). “ A valuable febrifuge decoction, largely used 
in bilious fever ” {Assistant Surgeon S . C. Bhuttacliarji , Chanda , Central 
Provinces). “ Is also an anthelmintic ” {Surgeon-Major P. N. Mukherji , 
Cuttack , Orissa •). “ A decoction made of this herb along with coriander 

seed, &c., is very efficacious in checking long-standing fever ” (Assistant 
Surgeon R. Gupta, Bankiporc). 


MEDICINE. 


Oldenlandia umbellata, Linn. ; FI. Br. Ind., III., 66. 


137 


Commercial Name. — Chay-root, sometimes called Indian Madder. 

Syn. — O. puberula, G . Don ; hedyotis umbellata, Lam .; H. linari- 

FOLIA & PUBERULA, Wall. 

Vern .—Chirval, Hind.; Surbuli, Beng. ; Surbuli, Uriya; Kalhcnyok, 
Lepcha; Saya, emburel cheddi , imbural ; say a-wer, Tam. ; Chcrivelu, 
chiri-vcru, Tel. ; Sayanmull, Sing. 

References. — Roxb., FI. Iml ., Ed. C.B.C . , 141 ; Elliot, FI. Andhr.. 43 ; 
Lindley & Moore, Treasury of Botany, II., 808 ; Ainslie, Mat. Ini., 
II., tot j O'Skaughncssy, Beng. Dispcns., 400; Dymock, Mat. Med. W. 
Ind ., 2nd Ed., 404 ; Bidie, Cat. Raw Pr ., Paris Kxh., 113 ; Baden 
Powell, Pb. Pr., 146, 447 ; Drury, U. PL, 240 ; Birdwood, Bomb. Pr., 2Q0 ; 
McCann, Dyes & Tans, Peng., 43, 44> 45 / Liotard, Dyes, $4 ; Smith, 
Diet. Econ. PL, 106; Smith, Die., 1006; Kcw Off. Guide to Bot. Gardens 
& Arboretum, 79 , ,1 Trap. Agri374 ; Gazetteers:—Mysore 1 

& Co eg, /.. 436; III., 28; Ind. Forester, X., 547 ; Manual of Ad - 1 
ministration, Madras, I., 28?, 360. 

Habitat.—A common biennial plant, met with from Orissa and Bengal 
southward to (Avion, and in North Burma; occurs on sandy* soils. It 
grows wild very abundantly in the Puri district, and is extensively culti- j 
vated in many parts of Madras, near the sea-coast. In its wild state it is 1 
a low widely spreading almost stemlcss plant, but under cultivation it 
assumes a more erect habit and grows six or eight inches high. 

Dye —The root-bark of this plant (commercially known as chay-root), 
with alum as a mordant, gives a beautiful red dye, which is fast, and was ; 
formerly much employed in Madras for dyeing the handkerchiefs for j 
which that town was once so famous. Curiously, although the plant occurs ! 
abundantly in some parts of Bengal, it is not there employed as a dye, | 
but a considerable export trade in the roots exists between Puri in that 
Province and Madras. For dyeing purposes the roots of the wild plant are 
considered preferable [Drury). They are shorter and thicker than theculii- 1 
vated state, and are said to yield one-fourth part more colouring matter, j 
Roots of two years' growth are preferred. It is said that chay-rc ot rapidh 
deteriorates when kept in a dark place, such as the hold of a ship, whence 
probably the want cl success that has attended attempts at dyeing with it 
in Great Britain. 

Cultivation.—The Chay-root is much cultivated in sandy situations on 
the Coromandel coast, especially at Nellore and Masulipatam. From the 
Madras Revenue Proceedings for April 18S5, No 463, the following interest- 1 
ing report may be reprinted 1 his cultivation is confined to the very 
sandy soils on the coast. In black soils, the root cannot penetrate 
sufficiently and couscqui ntly the plant will not flourish. S.uu’y soils, 
being in themselves very poor, require a great deal of manure. Prcpara- 1 
tions are made in May or June, and thirty cattle or sixl\ sheep should be | 
picketed for at least ten ntghls-on an acre of land. This mode answers 


DYE. 

Root-bark. 
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Roots. 
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CULTIVA- better actually, than manure from a distance. The soil requires to be made 

TION. very loose, and for this purpose, it is ploughed nearly ev$ry day for a 

month. The seeds are sown in August, and before doing so, the ground 
is well moistened by means of chattis or watering pots, a well or pit in 
the sand being usually excavated close by. Immediately after the seeds 
are sown, the ground is again watered, and the process is repeated three 
times daily till the young shoots appear, after which the water need only 
be applied twice a day, night and morning. Cowdung should be mixed 
with the water once a day for the first fifteen days. Perpetual watering is 
the chief thing to be attended to, and this must be increased as the root 
of the plant grows longer, in order that the moisture may penetrate to an 
equal depth. Weeding has also to be constantly performed. The plants 
flower and seed three times during six months, at the end of which time 
they die down and the roots are taken up. 

‘‘For this purpose the soil is loosened with an iron spud and the roots 
carefully removed, so that they may not be broken. They are often a yard 
and upwards in length. The roots when taken out are dried in the sun 
for five days and then tied in large bundles of 2\ maunds. 

“ The expenses for an acre of land are as follows :— 

K a. p. 


Manuring • ... .. . ..280 

Ploughing . . . . . . • • *996 

Weeding • . . . . . . • .700 

Watering . . . . . . . . .600 

Digging up roots.1 13 6 

Schist.. S o 


Total . 28 7 0 


“ The returns are i ^, 2, or 2 \ putis of roots according to the quality of 
the soil and degree of pains taken with the cultivation. Each puti is worth 
R25.” The returns cannot, therefore, be considered large when com¬ 
pared with the constant care and attention required to secure a good crop.’' 

No returns are forthcoming as to the outturn cf the spontaneous chay- 
root, but in places where it is abundant the Revenue Department lease out 
the right to collect it. In Guntur, Madras Presidency, the rent sells for 
over £7,000. The same land can be worked only every third year for 
spontaneous produce. 

Methods of Dyeing.— Only the bark of the n ot contains the dyeing 
substance, the woody portions being quite useless. 

Both old and new cloths may be dyed with this substance, but in old 
cloths the resulting colour is not so good as in the new ; the freshness of 
the colour depends on the texture of the fabric (McCann). Ihe process 
of dyeing, as described by the Balajis of Ganjdm, is as follows :— 

“ To dye a piece of cloth for a woman’s garment 16 cubits long, make 
a mixture of iy- seers gingelly oil, 8 tolas of alum, 3 seers of clear water, 
and 2 seers of well pulverised chay-root, and wash in this the cloth thrice 
on three successive days, drying it in the sun after each washing. On 
the fourth day, wash the cloth again in clear water, and dry in the shade. 
Then boil the cloth for two hours in a bath of one viss of pulverised chay- 
root and 20 seers water, and dry it in the sun; the next day wash 
the cloth in clear water and again dry in the sur.. Then again, wash the 
cloth in water containing the alkaline ashe . used by washermen (called 
chakulit kamum , and k liar uni) and again dry in the sun : afterwards 
wash again in clear water and dry in the sun. Then boil the cloth for 
two hours in a bath of 4 seers of pulverised chay-root and 15 seers of 
t water and dry in the sun. The next da> wash the cloth in clear water 
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and dry ( McCann , Dyes and Tans, Bengal). Various modifications of 
this process appear to be adopted by the dyers at different places, but the I 
preceding is the one most generally pursued, and the others merely differ | 
in unimportant items. It will be seen that the essential process is the boil¬ 
ing with pulverised chav-root and the use of alum as a mordant. The I 
whole process is a very tedious one, sometimes lasting over a month, and , 
during the rainy season all operations are suspended. For producing the ' 
brilliant red Madras handkerchiefs known as Bandanas , in which at one i 
time a considerable export trade to the West Indies existed from Madras, 
the chay-root was employed ; but since cheaper, though not so durable, sub- : 
stitutes have been discovered, this trade has disappeared, and the use of 
the chay-root js now almost entirely confined to the dyeing of the cotton 
clothes worn by the Natives of India as turbans, dresses, ike. No export 
trade exists in the dye-stuff. 

Medicine. 1 he leaves are considered by Native physicians to have 
expectorant qualities. A decoction in doses of about one ounce given 
twice daily is prescribed in colds, coughs, and asthma. The leaves dried 
and pounded are sometimes mixed with flour, and made into cakes which 
are eaten by those who suffer fronv consumption or asthma. The root 
is said to be used as a specific in snake-bite and in various cutaneous 
disorders ; but of its virtues in these cases no exact information is 
obtainable (Ainsite). 

OLEA, Linn. ; Gen. PL , //., 6>jg 
Oica cuspidata, Wall.; FI. Br. Ind., III., 611 ; Oleackje. 

Syn.— O. ferruginea, Royle, ///., 257 , t. 651 . 

Considerable confusion scorns to exist in some books as to whether this 
is merely a variety ot the Wild Olive (Olea europea var. sylvestris) or 
an altogether different species. The remark on O. cuspidata in the Flora of 
seems to favour the latter idea. There it is noted that, 
j his was supper d a variety of the Wild Olive by Dr. Stewart. Brand IS says 
nr tilers by them ' snc«;thfc upper surface of the leaves 

tluH ^rey, the lower surface reddish instead of white, smaller fruit, tlm ab.-cnco 
ot spiniw and a more distinctly marked heartwood. the cumulation of the 
eaves, is met inWallich S specimen and relied on bv Boissier as a diagnostic 
mark, proves variable in the Indian plant ” It seems probable that both 
. * cuspidata and O. sylvestris, whether varieties or different species, 
exis sic e bj • ido, indigenous in North- Wt* t India, hut as yet very few attempts 
‘u? hcenmade to separate the two by tho^ who arc interested in the 
subject. Specimens sent to Kew of Wild Olives found rin Baluchistin by 
r. u. . Lace, of the In 0< partment, have be . cl as 

Olea europca, while in the same region Olea cuspidata appearsalso to occur. 

A1 ten i son, in his Cat*!- ,• ur ,j ,, 5 pi an * s tP O. cuspi- 

hUlVv ™i y0f t,m W ; M ° liv ;‘’ b V. k thc di,Y '-ences between the two -m 
" ^ be very constant and well mn.L.l and very nearly of the nature 

described tn the luor.i of India m the aMtho.it> of Brandis. As it seems im- 
nossibh , however, to sop arate the two in the economic us - made of them bv thc 

,n /niir t,0n W . re * ard to ^Indian Wild O 
W i , Olea ruspidAta. and merely the various attempts at 
yl rn _/." c " "' , '® cimcn5 flealt with under that of Olea europea. 

XWvTVo *’ '/'• IKD -ri Kao > koh ■ *»,kau.i u n,PB.-, Sha-.i-.-zn, 

Btt ecu' • 7,47, ''“"; Pu * HTU S Kkau, khan, SlNO; Kiiw.vi, shorn,,, 

p/’ Fnr - i ' 1 ’ 307 • *• J® / Gamble, Man. Timb . 

Jr’.;.:. I P7 - '•<?, uo ; .-t : , o>. Pb. «-«• ««./ pi., 

a ' „ « • Sind, 15.,, Baden /W. 7 , P\ Pr, 5?t 

19, hero Of. Guide to Pet, GnrJnn & A>oorrt.<*n, 9 s',- Gooritcers 

31A O. 145 


OLEA 
cuspidata. 


MFDICINE. 

Leaves. 

142 

Root. 

143 


144 

145 









Dictionary of the Economic 



OIL. 

Fp’iit. 

146 


MEDICINE. 

Oil. 


, 147 „ 

Leaves U 

Bark. 


148 

FOOD & 
FODDER. 
Fruit. 


149 

Leaves. 


150 

TIMBER. 


151 

domestic 

USES. 

152 





The Indian Olive. 


Mysore & Coorg, /., 60 ; Hazara , i2;Dera Ismail Khan, 18; Raval- 
p;ndi, 82; Shahpur , 69; Gurddspur , 55/ Simla , /a - Forester, 

’’ F *» ‘Y///., 59, 70; Agri.-Horti, Soc. } IndJourn., XIII., 

284 ! XIV ., 55. 

Habitat.—A moderate-sized deciduous tree of Sind, the Sulaiman and 
Salt Ranges, the North-West Himalaya and Kashmir, eastward as far as 
the Jumna and found up to an altitude of 6,000 feet. It is distributed 
also to Afghdnistdn and Baluchistan. 

Oil.—In Afghdnistdn, a small amount of oil is extracted from the 
fruit, and is said to be used medicinally {Irvine; Belle a-). At Kohdt,in 
the year 1851, an attempt on a large scale was made to extract oil 
from the. wild olive of India. The oil was excellent, but the quantity 
obtained insufficient to repay a continuation of the experiment, as onlv one 
gallon of oil was got from a'maund of dry fruit. It is doubtful, however, 
whether the method by which the oil was extracted was the proper one, at 
any rate, it appears to have been altogether opposed to the Italian process, 
as the fruit was dried in the sun and pressed in a common kolhii (oil press) 
instead of being collected into small mounds, the oil expressed by its 
own weight being first allowed to run off into receptacles, the fruit then 
pressed and the rest of the oil exfracted, before fermentation set in. So 
much, however, is evident that oil can be made from the fruit of the Indian 
tree, and it seems probable that by grafting from the European species 
and by improved methods of extraction, the yield might eventually be 
improved. 

Medicine.—An oil is extracted from the fruit, which is used medicinally, 
as a_ rubefacient {Irvine ; Bellczv). The leaves and bark are bitter and 
astringent; and are employed as an antiperiodic in fever and debility. 

Food & Fodder.— The i-ruit is eaten by the natives of the countries 
where it abounds, although there is not much pericarp on it, neither is 
it pleasantly tasted {Murray ; Gamble), The leaves are sometimes given 
as fodder I or goats. 

Structure of the Wood. — The timber has a whitish rap wood and a large 
^ cn,r ' svo °d which i^ hard and from light to olive brown in colour. 
Weight 68 to Szlb per « ubic foot, averaging 73^;. 

Domestic Uses .—1 he timl t polishes veil and is much prized in tur¬ 
nery. It is used Jor the handles of agricultural implements, for cotton 
whe-.ls, walking slicks, and comhs. The crooked timbers are largely em¬ 
ployed in boat-building on the Indus. It is also burned as fuel in regions 
where it is abundant. It might be utilised as a substitute for box- 
for engraving purposes, and in place of the wood of the European olive 
for inlaying work, since it is often prettily marked. The twigs are some¬ 
times employed in making the. twig bridges of the Western Himalaya, 
but for this purpose they are not considered so good as those of Parrotia 
Jacquemontiana. 


Olea dioica, Ro.xh. ; Ft. Dr. Ind., III., 6,3; Wight, III., t. , 5 ,. 

Syn—O. VViohttana & IIey.jeana, Wall. 

vern. —ATta-jam.V. ■■ NO ; Kala kiamuni. Nepal -.Knlamb.C. P. ; Parjam6, 
Bomb. ; harambu, Mar.; Kali, 1am.; Par jamb, burra-nuge, mudla, 

Refercnci!,.—, p,. /., , h ,l. C.B.C., j6; Voigt, Ilort. Sul. Cal., 
; K “ ra ' For ' 1 ■ Uurm., II.. 1 57 ; Bed dime, F>r. Man., re , • Gamble 
> 2W : Date. C+ Gibs.. Bomb. FI., iSQ ; DC., IradrVIII ’ 
Y* 5 ’ Lisboa, U. PL U mb., 98, ; Drurv, Csrfrtl PL of India, yrb* 

Balfour Cydop., Ill ., ,t> : Gazetteers Bombay, XV.. 74, ■/>// XVII 
25 - Settle, kept., Chanda D t. r App., VI. * 

, ^ a hitat. A glabrous tree, 30 to 60 feet in height, found on the lower 
hills of Assam and Bengal, and through',-it the Deccan Peninsula. 
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The Introduced Olive. (W. R Clark.) o-fandlllifera 


Medicine.— The bark is said to be used as a febrifuge in the Central 

Provinces. . . 

Food.— The tree bears a fruit which is about the size or a bpanish 
olive, and rs reported to be eaten in curries and to be also pickled. The 
fresh fruit is an article of food in famine times. 

Structure of the Wood.— White, strong, and close-grained. 

Domestic Uses.—The timber is extensively used by the inhabitants of 
Assam for various domestic purposes. 

Olea europea, Linn . 

The Olive. 

References.— DC., Origin Cult. PL , 279 ; Stewart, Pb. PI., 1 3<) : O'Shaugh- 
nessy, Bene;. Disbens ., 402; Irvine , Mat. fifed., 120 ; Baden Powe.i, 
Pb. Pr. y 587 ; Christy, Com. PI. & Drugs, V., 4 3 ; Boyle, Prod. Bos., 
360 ; Balfour , Cyclop. III., 20 ; Smith, Die., 297 ; Kero Of. Guide to Bo. . 
Gardens & Arboretum , 95; Simmonds, Prof. Agri., 3 92; 'J. Harris 
Browne, The Cultivation of the Olive ; Agri. Rorti.Soc., Ind. :-~Tnins., 
I., 235, 401; III., 41 ; IV., 92 ; Journal, I.,401 ; II., 50, 297 : 111.,24-S : 
X., 116, Scl. Ixxxix., clxxii. / Gaze lie, re&Coorg, I, 02 ; 

Baunu Dist., 23; Bdivalpindi, 15; Hahira, i3; Peshdwar, i3, 27; 
Ind. Forester, V., 329; Xf., 55 ; Settle. Befit., Kohat, 28-29. 

Habitat.—This>mall shrub-like tree, most probably a native of West¬ 
ern Asia, is now introduced and cultivated in almost all the countries 
around the Mediterranean. It thrives well in dry climates like those of 
Syria and Assyria, and has been successfully acclimatised at the Cape of 
Good Hope, in some parts of America, and in Australia. 

Cultivation in India.— A ttempts have been made to cultivate this 
olive in various parts of India, but with small success. The tree grows 
well but is not productive. It flowers, but the fruits seldom set, and in 
cases where they have done so they have dropped off before becoming 
mature. Some trees of it exist in the Botanical Gardens at Calcutta 
which were introduced in 18:10, “ but up to the present time,” says Fir- 
minger (1874), “they have never borne. 

In 1842 several importations of European varieties of the Olive tree 
were made to the Bombay Botanic Gardens at Dapooree and Kaira. Al¬ 
though they grew well they did not flower. At Bangalore in the Govern¬ 
ment Gardens it attained a height of twenty to thirty fert, but did not 
flower freely and only fruited occasionally {Agii.-Horti. Sue. Journals). 

In the Panjdb at Sialkote, an attempt was made to introduce the 
European olive from trees brought from Europe. They grew well, and 
appeared quite healthy, but though they flowered plentifully, the truit would 
not mature. On attaining the size of a large pea it turned yellow and 
dropped off {Indian Forester). So far as the writer can ascertain, no ex¬ 
periments have been made by grafting the European oliv.' on to the ordi¬ 
nary wild olive of India (Olea cuspidata), and th> manuring of the trees 
seems in some c ases to have been entirely neglected. Possibly if a good 
European variety were grafted un to the Indian Specie', and the plants 
were heavily manured, which is always done in the cultivation of the 
tree both in Europe and in Australia, more successful results might be 
obtained. On several occasions the attempt has been made with more or 
less success to introduce the olive into Kashmir. It is believed the sub* 
•icet P rcscn, ly occupying the attention of the Administration, and it ' 
would appear that that. State (of Indian regions hitherto thought of) offers 
the best prospect of ultimate success. 

O. gland ulif era, Wall.; FI. Br. Ind., III., 612; Wight, It. /., 123$. 

Syn.— O. PANICUI \TA, A'oxl. not of B Brown ^3.11 Australian sp.cksj. 
Vern Gait, gc.l-.iu, garur, Kumaon ; GhIH i, raban, stra, bhalsh, Eh 
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References. Roxh., FI. Ind., Ed. C.B.C., 35; Brandis, For. FI., 3og ; 

Gamble, Man. Tiinb., 25,?; DC., Prodr., VIII., 285; Atkinson, Him. 

Gist., 313, 744; Gid. Forester, X., 34 ; Gazetteer, N.-W. Provinces, X., 
. 313 • 

Habitat.—A moderate-sized tree, found on the outer Himalaya from 
J t ‘ ie Indus to Nepal, between 2,500 and 6.000 feet. It is distributed also to 
| the Nilgiris and Anamalai Hills in South India. 

Medicine.-— The bark and leaves of this species are astringent and 
used as an antiperiodic in fevers (Atkinson). 

Food & Fodder. I he leaves are given as fodder principally to 

Structure of the Wood. — Pale brown, moderately hard, close and com¬ 
pact, weight, on an average, 54 to 551b per cubic foot. It is durable, 
capable of taking on a good polish, and is not liable to be eaten by 
insects. 

Domestic Uses.—Ihe timber is employed in regions where the tree 
occurs, in house construction, carpentry and turnery, and for agricultural 
1 implements {Brandis; Gamble). 

I Olea roblista, Kurz, see Ligustrum robustum, Bedd .; Oleaceae; Vol* 
IV., 640. 
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j Oleander, see Nerium odorum, Soland; Apocynace;e ; Vol. V., 348. 
i Olibanum, see Boswellia, Roxb. ; Burseracf.je ; Vol. I., 511. 

! Onager, see Horses, Asses, &c., Vol. IV., 289. 

Onion, see Allium Cepa, I 4 inn,; Liliaceae; Vol. I., 169. 


ONOBRYCHIS, Gccrtn.; Gen. PL, /., 5//. 

References. FI. Br. Ind., II., 141 • Aitchison, Bot. Afgh.\ Del. Com., 
k7,sS. 

Several specie-, of the leguminous genus — Onobrychis— exist in India 
£***■: ai w numhf! ' « *n the sandy and stony soil of Afghanistan or 
Baluchi‘-tan. None of them are cultivated as fodder plants, like the 
, nt ° ln °* fcurupe vOnobrychis sativa), and that species apparently 
does not occur in India. 


ONOSMA, Linn.; Gen. PL, II., 864. 

1 Onosma bracteatum, Wall. ; FL Br. Ind , IV., i 7 8; Boragine*. 

Syn.-O. MACKOCKl I1ALA, Don. 

Vern. — Gaoenban (ox’s tongue), Beng.j G ul-i-gao-aabdn (the flowers), 
Kashmir ; Gno-zabdn, Tam. 

References.— DC., Prod., X ., (.6 ; P/iarm. Ind., 127; O'Shaughnessy , 
Beng. DisJ’f ns., 495; Mondren Sheriff, Supp. Pharm. Ind., 133; Dymack, 
Mat. Med. W. Ind., >st hd., 478 ; 2nd Ed. 571; S. Arjun, Bomb. Druns, 
95 ; Irvine, Mat. Med. Patna , 32 ; Birdwood, Bomb. Pr., ^ 9 . 

Habitat. —A hispid, erect herb, found in the Western Him&laya, from 
KtSshrilfr to Kum^on, ascending* to altitudes of 11,son feet. 

Medicine. — Royle says this is the Gao-zaban of Indian medicine, and 
that it corresponds with the fiovyXwaooc of the Greeks. Under the name 
of Gao-zabdr: the hakims, in the bazdrs, sell parts of a plant, imported 
usually from Per: incomposed of fragmentary leaves covered with tuber- 
culalrd glands, each terminated by a hair. The flowers {Gul-i-gaosabdn) 
| are purple, trumpet-shaped, and fully an inch and a half in length. (The 
Nora of British India jays the flowers of O. bracteatum are only J inch 
long.) , he perfect plant has as yet rrot 1 *en seen in the bales that come 
to India, so that the determination is still doubtful. 
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The Gao-zaban. (W. P, Clark.) 


Probably several species of Onosma, as well as other Boraginaccous MEDICINE, 
plants (see Echium sp., Vol. III., 200), are sold under the collective name 
Gao-zaban , either as substitutes or as adulterants, although it would seem ! 
that the Gao-zabdn of Aitchison (Coccinia glauca) agrees most closely 
with the description of what is usually sold in the bazars under that 
name. In India Gao-zaban has long been much esteemed by the Native 
practitioners as tonic and alterative, and is much prescribed as a decoction 
in rheumatism, syphilis, and leprosy ( Arjun ). O’Snaughnessy, however, 
declares that it is a matter of little importance what the Gao-zabdn of 
commerce really is, as it has no great medicinal, value, being merely 
emollient, mucilaginous, and perhaps slightly diuretic. . 

Special Opinions. — §“Theplant mentioned as being sent to England 
under the name of gaw-zabdn was forwarded by me to Dr. E. J. Waring, 
and he speaks of this in the Pharmacopeia of India , p. 127. It was one 
of those plants which were raised by myself from the nuts of gaw^eaban 
which are always found with it in the bazar. The plant was about six or 
seven months old and did not flower. It was very small and stemless, with 
only five or six radical leaves. The largest leaves were about six inches 
long and : ix inches broad, and were covered with small dots, like white 
glands. When dry, the leaves are brittle and break easily. Some of the 
plants raised by me were more than two years old, but neither flowered 
nor thrived well. Some dry and pink flowers are sold separately in 
the bazdr under the Persian name of gule-gaw-zaban, which means the 
flowers of gaw-zabdn, but I am almost sure that they are not the produce 
of this plant. I have never found them in the bundles of gaw-zabdn. j 
Although gaw-zabdn is not a very active medicine, yet it is a good refri¬ 
gerant and demulcent, and proves itself useful in many of the atlections in 
which medicines of such nature are indicated, hew medicines are equal 
to it for relieving the excessive thirst and restlessness in febrile excitement. 

It is also of great service in relieving functional palpitation of the heart, irri¬ 
tation of the stomach and bladder, and strangury. It is used in the j 
form of an infusion prepared with cither cold or hot water in the pro* 1 
portion of 1 to 20. Dose 3 ” to ]$iv frequently or ad Itbitnnt ” (Honor- j 
ary Surgeon Moodccn Sheriff, Khan Bahadur, G. M. M. O., Trtplicanc , 

Madras). “ Gao-zabdn is frequently used in combination with Bunufsha 
from a quarter to one tola irr water as decoction in fcver9. They bring 
on free perspiration” (Mcer Camcr Alt , Native Doctor , Bhognipore Divi¬ 
sion, Etowah). ** The gao-zabdn, as obtained from the baz^r, is undoubt¬ 
edly a Borage. The gule-gaosabdn flowers have all the characters of | 
those of Bor \gjnacete. They seem to be the flowers of an Onosma, the | 
leaves of which are not used medicinally by the Natives. In fact, the j 
leaves of one and the flowers of another species of Onosma seem to be 
used. Caen!s.is (sic.) have smooth loaves and can have no relation to the j 
Gao-Zabdns of the bazirs ’* (Assistant Surgeon S. C . Bhuttacharjc : , 

Chanda, Central Provinces), 



cchioides. 



Onosma echioides, Linn,, ri, Br. 2 nd., IV., ryS. 

Syn. — O. h run da. Wall.: O. arenarium, Waldst. 

Vcrn .—JRatanjof. Hind.; Newar via. ! ia>anoi, Nepal ; Ratanjot, maha- 
rtraga, Idl-jari . loame, Pb. 

References.— Stewart, Pb. Pl„ 



Habitat 

Himalaya. .... 

Siberia and Cabul to France. 
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■ ~ The root is used in the Panjab Himalaya and Trans-Indus 

=>rfj° n f S a I - eC ' ^°F w0 °' {Stewart), being applied with ght and the 
t-„ 0 apricots. It is employed by the Lambas of Lahoui, Spiti, and 

lvanawar to stain their images. It is also utilised as a substitute for 
amanet (Anchusa tmetoriai and imparts a rich red colour to medicinal oils 
f" d e S-> Macassar oil {Stewart). In Nepal these roots brought from 
bord f a , re boiled with oil and used as a dye for the hair. 
Medicine. — 1 he bruised root is used as an application to various 
forms of cutaneous eruptions. The leaves are said to possess alterative 
I properties, and the flowers are proscribed as a stimulant and cardiac tonic 
in rheumatism and diseases of the heart {Stewart). 

Onosma Emodi, Wall. ; FI. Br. 2nd., IV., ijg . 

Syn. O. vestitum, Wall .; Maharanca Emodi, DC. 

References.— DC., Prodr., X., yr ,* Murray, PI. & Dru^s, Sind, iy2. 

HimVl.vf 'T A n , ’. is 5 id ’ , sub - £rect Plant which is found in the Alpine 
Himalaya at altitudes between 10,000 and 13,000 feet from Garhwal to 
iNepa.1 and Sikkim. 

ni-..lf y< i’~!y ,Ur y ay ’ m P ^ a \\ is a "d Drugs of Sind, says that the roots of this 
plant also make an excellent dye for wool and silk.” 

O. Hookeri, Clarke j FI. Br. Ind., IV., 178. 

Hnh?, e /r Cn \ e T~ // / / - ¥ T ' 1 n f b - Ind ‘ ° r ' Hooker, Him. fount., II., 84. 
Sikkim p ant WIth perennial root-stock, found in alpine 

bikkim at altitudes between I2.oooand 1.4,000 feet. 

Dye.— The Flora of British India stales that this plant affords the best 
: Lc'PCha red dye. Further information with regard to it does not seem 

to exist in works on Indian products. 

Onyx, sec Carnelian, Vol. II., 174. 

Opal, see Carnelian, Vol. II., 175. 

Ophelia, sec Swertia, Linn. ; Gbntianace/e ; Vol. VI„ Pt. II. 
Ophiocephaius, see Fish, Vol, III., 38S. 

OPHIORRHIZA, Linn, ; Gen. PI ., If 63. 
Ophiorrhiza Mungos, Linn.; FI. Br. 2nd, 222., 77 ; Rubiacf.jb. 

The Mongoose-plant. 

Vern.-Sa^batl, Hind. ; Candhan ikult, Brng. j K iri-pnrafid an Tam • 
Chitlu, Tel. ; haja-ular , Javanese; Dal-kattiya, wat, vka, vseriya 
vtendi, Sing.; Sdrpiiksht, Sans. 

References.— Roxb FI. Ind., Fd.C.B.C., 235; Elliot, FI. Andhr., 62; 
Ainslir, Mat. Did., //., i$f\ ; O Shau^hncssy, Ben#. Disbens., 400; 
P J a r m ;, I V‘ 1 ’ : 317 ; Inline, Mat- 

Med., Fatna, fi2; Agn.-Horti. Soc., hid., Journal (Old Series) , VI., 14. 
Ha itat. A suffrutescent herb, met with in the Khasia mountains and 
Assam up to an altitude of 2,000 feet. It is found also in Burma, Tenas- 
scr m, the Andaman and Nicobar Islands, the mountains of the Western 
Peninsula and Ceylon. It is distributed to Sumatra and Java. 

. ™cme.—AM the parts of tins plant, bu more especially the root, 
are intensely bitter, and may be u:-ed as stomachic U-nics. In’ Ceylon, ii 
has a high reputation as a remedy for snake bite The leaves, roots. 
ami bark are made mb. a dec< uion and «:ven in doses oi half an ounce; 
but Roxburgh entirely disc, edits the idea of its having in this respect anv 
rncdtcir.i! virtues. Among the Sinhalese, it has got the name of najra 
, r T n :Lt that it « suppose*! ! \ them to be a specific against tne 
• so 1 ie ribbon snake. Its name, O. Mungos (the Ichneumon plant). 
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Opopanax Resin. 


(IV. R. Clark.) 



OPOPAT 

Chironium. 


is derived from the fact that it is supposed to furnish the Mongoose with 
an antidote when bitten in its conflicts with poisonous snakes. Kcempfer, 
in his sEmenitates Exotica , gave a particularly high character to the plant, 
which, he says, he used successfully as a decoction in putrid fevers and 
various malignant diseases, and in several cases as an antidote against 
the bites of^mad dogs both in men and in other animals ( Agri.-Hcrti. Soc. 
lad.. Jour.) Horsfield, in his account of Java Medicinal Plants , says 
this herb has been confounded with Ophioxylon serpentinum both by Murray 
and by Burmann, but that they are very distinct botanically, and the Ophi- 
orrhiza Mungos is altogether inert, while Ophioxylon serpentinum is a 
valuable medicinal plant. The last mentioned plant by many writers also i 
gets the name of Ichneumon plant \ Jones. Asiat. Researches , IV b, and is j 
said to be a valuable febrifuge 'wide Rauwolfia, VI., Pt. I). In India, 
Ophiorrhiza Mungos is not used internally, but the roots are sold as a 
charm against snake-bites ( Irvine , Mat. Sled., Patna). 

Ophioxylon Serpentinum, Linn., see Rauwclfia serpentina, Benth. ;\ 

[ Apocynaceje; Vol. VI., Pt. I. 

Opium, see Papaver soinniferum, Linn. ; Papave rack.® ; Vol. VI., Pt. 1 .; 

[also Narcotics, Vol V., 331. 

OPLISMENUS, Bcauv. ; Gen. PI III., 1104. 

[ Ifldia , 13 ; (1 RAMINEJE, 

Oplismenus Burmanni, Re/z ; Du/hie, Fodder Grasses of Nor/hcrn 

Syn. — O. bromoides, Boj. ; Panicum Burmanni, Linn.; P. hirtbllum. 
Burin. 

Vera. — Chusa (Pilibhit). N.-W. P.; Ckimakal gadi, utaniya, wataui- 1 
ya (Chanda) ghor-chubba (Seoul), yerwa (Balaghat), C. P. 

References. — Roxb., FI. hid., Ed. C.B.C . , 99 ; Rumph. A mb., IV., 14. 

Habitat. — A common grass, generally growing under the shade of large 
trees on the plains or at low elevations on the hills, which extends in its 
distribution from Oudh and Banda to Saharanpur and the Thelum valley. 

Fodder. — Duthie in his Fodder Grasses of Northern India says that 
cattle eat this grass with relish, while it is young, and that Symonds says 
it makes good hay. 

O. COlonus, Kunth., see Panicum colonum, Linn.; Vol. VI., Pt. I. 

O. compositus, R. & S. ; Duthie, Fodder Grasses of A . India , 13. 

Syn.—P anicum comtositum, Linn. ; P. S\; vaticum, Lam. 

Reference. — Roxb,, FI. Ind ., Ed. C.B.C ., 99. 

Habitat.—This grass is found in the Himalaya at Simla, Kutnaon, 
Massuri, and at Dohr.i Dun at the foot of the Massuri hills. 

Fodder.— Roxburgh, who descries it under the name el Panicum 
lanceolatum, says it grows under the shade of trees, and that cattle are 
not fond of it. 

O. frumentaceuS) Roxb . ; see Panicum frumentaceum, Ro.xb., \ ol. \ I , 

f Pt. I. 

Opobalsamum, sec Ba’samodeudron Opobalsam um Kunth. 

[Bi;r shack*. ; V;ol. I., 3^9. 

OPOPANAX, Koch.; Gm. PL, I., 922 . 

Opopanax Chironium, Koch.; Umpelliter/e. 

Vern. (The gutn resin)— Juvashur, Hind.; fawt-shi, Bem..; Juzi’ashur 
Bomb. ; Arab. ; Gawshir, gaushur, juvashur. Pi-.ks. 

References.— Ain.dir, Mat. huL, ; 0'Shaughn*$sy, Beng. Di:> 

pens., 361; S. Arjun, Bomb. Drugs, 67/ Murr.rv, Pi. & Drugs, Sir.d, | 
i Irvine , Mat. Med. Patna, 44 ; Year-Book Phartn., 62s : Bird - 
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'wood, Bomb. Pr., 42 ; Smith, Die., 299 ; Treasury of Bot., 11., 817 ; Kezo 
Off. Guide to the Afus. of Ec. Bot., 76. 

Habitat.— This plant, which somewhat resembles a parsnip in its gene, 
ral appearance, is a native of Southern Europe and Asia Minor. 

Gum-resin.—The root yields a milky juice which hardens and becomes 
a gum-resin possessed of properties somewhat similar to those of Gum 
Ammoniacum and known by the name of Opopanax. 

Medicine.—Opopaanx is said to be much used by the Indian hakims 
who consider it an excellent stimulant and antispasinodic and prescribe 
it internally in doses of grs. 2-10, for uterine affections, flatulence, colic, 
and convulsions {Irvine). Ainslie, Arjun, and Dymock say they have 
never seen this gum-resin in India, and that n favashiy or Gawshtr is the 
name for Persian Galbanum. O’Shaughnessy, however, remarks that 
Opopanax is found in all the bazars of Bengal, and is even exported from 
India to Europe. 

OPUNTIA, Mill.; Gen, PI, I„ 8 5 i. 

Several species of Opuntia are found in India, but only one (O. Dillenii) 
is described in the Flora of British India . It is naturalised in this country, and 
has overrun immense tracts 01 the hotter regions, such as in Madras, Bengal, the 
North-West Provinces, and the Panjdb. 

J~ CaCTEjE 

193 Opuntia Dillenii, Haw. ; FI. Br. Ind., Id., 657; Wight, 111 ., 114 ; 

The Prickly Pear. 

Syn. — Cactus indicus, Roxb . 

Vern. — Ndg-phand, Hind.; Nig-pkana, pheni-mama , Beng. ; Samary 
Mar.; Zhorhatheylo, Guz. ; Ndga-dali, Tam.; Ndga-dali, Tel.; Nag- 
phansi, chabpai, chappal-send, Dec.; Naga-mulla , Malay.; Sha soung 
lit 70a, ka la saw, Burm.; Kodu-gaha, Sing. 

References. — Roxh., FI Ind., Ed. C.B.C., 395 ; Voigt, Hort. Sub. Cal. t 
62; Brandis , For. FI., 245: Gamble, Man. Timb., 208; Stewart, Pb. 
Pl. t ioi ; DC., Prods., HI., 472 ; Origin Cult. PI., 274 ; Mason, Burma 
& Its People, 42 j, 74 s i Foyle, HI., I., 9, 223 ; Air. he, Mat. Ind., II., 
217: Dymock, Warden & Hooper, Pharmacog. Ind., Pt. III., 99- 
Bidie, Cat. Raw Pr., Paris Exh., no : Lisboa, U. PL Bomb., 160, 1 99 / 
Liotard, Paper-making Mat., H ; Smith, Die., 2^8 ; Kezo Reports, r8y y, 
37 : Kew Bulletin, 18 165-17 5 ; 1889, 26 ; Ind. Agr., Oct. gth , 1 S6, Oct. 

19th , / 9 ; Ind. Forest- r, IX., e.-25 ; Gazetteers : — Bombay, V.,l?6 ; My¬ 
sore and Conrg, I ,,6S ; A r .-W. V., IV., Ixxii. ; Punjab, Karndl, 16 ; Rohtak, 
14; Sail hot, 1 1 ; Rdjbutdna, 27 f Agri.-llorti. Soc., Ind. {Transactions), 
VI. {A. ,\) t 1-84; VII., 68 ; journals), VI., 38 ; VIII., 221; X.,8. 

Habitat.—A ramous bush, indigenous in America, but naturalised all 
over India, from Bengal and Madras to the Panjdb, and found in the Hi¬ 
malaya up to an altitude of 5,000 feet. Roxburgh, who described it under 
the name of Cactus indicus, believed it to be a native of India. As a matter 
of fact, however, it is most probable that it was introduced by the Portu- 

f uese. At all events, nothing was known of the various species of Opuntia 
y the Greeks and Romans; they were first described by (he Spanish and 
Portuguese writers of the sixteenth and seventeenth centuries, as curiosi¬ 
ties th.cn introduced from the New World. Being introduced, they spread 
rapidly throughout the* Mediterranean countries, and were most probably 
brought thance to India, where the large areas left uncultivated, favoured 
their peculiar habit of growth, in arid regions, in which no other plant 
could grow. When the cochineal in-act was brought to India in 
1795* species of Opuntia was then so prevalent in India as to lead the 
writers of that date to speak of it as the indigenous species on which fortu¬ 
nately the cochineal insect was found to thrive as well as on the species of 
Opuntia which had been brought with the insect. {Conf. with remarks in 
VoLII., 3^8.) 
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The Prickly Pear. ( W. R. Clark.) 


Pib re . _A coarse kind of fibre can be obtained from Opuntia Dillenti 

which ha's been suggested might prove useful as a paper material. Dr. Bidie 1 
of Madras, speaking of this fibre, wrote “ The prickly pear, which so 
abounds and has become such a nuisance in the country, that large sums 
are expended annually in cutting it down and burying it, might prove 
valuable as a paper material. 55 Liotard, in his “ Materials in India Suit¬ 
able for the Manufacture of Paper, 55 describes it as a coarse fibre easily 1 
cleared of extraneous matter which he is inclined to think would pulp well. 
The samples of the fibre shown at the Colonial and Indian Exhibition 
were, however, by the paper-makers who examined them pronounced 
quite worthless as compared with other equally plentiful materials. 

Medicine.—-The fruit is considered a refrigerant, the leaves, mashed 
up and applied as a poultice arc said to allay heat and inflammation 
( Ainslie). In the Deccan the baked fruit is given in whooping cough 
{Lisboa). Dymock ( Pharmacog . Ind.) states that syrup of the fruit 
appears to increase the secretion of bile when given in tea-spoonful doses , 
three or four times a day and to control spasmodic cough and expectoration. 
In Dacca the milky juice is given as a purgative in doses of ten drops 
mixed with a little sugar {Taylor, Topography of Dacca). The ripe fruit 
when eaten has the power of dyeing the urine red {Miller). 

Special Opinions. —§ “ Said to be useful in gonorrhoea. The hot- 
leaf applied to boils hastens suppuration ; the leaf made into a pulp is ap¬ 
plied to the eyes in cases of opthalmia 55 {Surge: i-Major D . R. Thomson , 
M.D y C.I.E., Madras). “The leaves, roasted and mashed, form a very 
good poultice, especially in scorbutic ulcers 55 (Native Surgeon T. R. | 
Moodallier, Chingleput, Madras Presidency). “Juice used as a purgative, ; 
also used as a demulcent in gonorrhoea 55 (IF. For sy fh, F.R.C.S ., Ed in ., . 
Civil Medical Officer, Ditiajpore, North Bengal , & C. M. Mukerji , , 
M.B. t Civil Medical Officer , Dinajpore >. " The pulp of the leaf is used as ! 
a poultice in guinea-worm 55 {Surgeon- Major jf. North , Bangalore). 

Food & Fodder.—The fruit is pear-shaped, but stands erect on the 
margins of the thick fleshy leaf-like joints of the stem. It is covered with I 
thin sharp spines and tufts of minute spinules. It contains a somewhat | 
refrigerant and highly refreshing pulp, which in times of scarcity is used j 
as a food by poor people. Superior qualities are in Europe and America 1 
spcciallv cultivated on account of their fruit—the Prickly Pc r. In Mexico, j 
the leaves also of a species of Opuntia are cooked in hot ashes, and, the 
outer skin with the thorns being removed, the slimy, sweet, succulent ( 
interior is eaten. 

In Spain experiments have been made, with a view to extracting alco¬ 
hol from the fruits of ltie prickly pear, and proposals have been made in 
India also to try and utilise for this purpos< some of the tracts of Opurdia j 
that exist in Mysore. It i.-> said that in Spain the industry might be 
made a very profitable one, and in India, where the prickk pear grows and 1 
flourishes without any attention, on the sandy wastes of Madras, Sin< 
Baluchistan, very little care would, no doubt, produce a good class of fruit, j 
The cost of cultivation would, be very small indeed, and large tracts of 
land on which the prickly pear would grow, might he had for almost no¬ 
thing, so that, if the industry can be prove l a profitable one in Spa n, ! 
it ought, in India, to be tenfold more so. The jointed, juicy’ columnar 
stems, and the leaves, deprived of their spines, are said to form an excellent 
supplementary food for cattle. 

Domestic Uses.— The prickly pear is much used in India as a hedge-plant 
about fields, and or fences around the homesteads. Tor these ju rposes it b: 
invaluable, being both impenetrable and uninflammable. Formerly, when 
villages were so often subjected to sudden predatory attacks in the rough 
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vahmd tunes that preceded the British rule in India, this plant was much 
Tin.iq^k f urce u of de / e " ce around isolated villages, and it is said that 

the P fnrTifi^. 1 o b t - Strene wu e 5 ed th ? dtfe . nces of Seringapatam by surrounding 
the fortifications with deep plantations of prickly pear. Practically, how- 

nlant aronml^T? 8 B .!!' dwo ° d P° ints the unrestrained growth of this 
P' ant o ' Indian villages is very conducive to the generally insanitary 

•late lh.il prevail'' in them, chiefly because the close growth of the flat 

rvttvire ofThc 5 ^’"^"to i' Ut "!, CVcry dir , cclio 1 n nlakw difficult from tile 
variation If ?i;‘ . 1 k “ p , thc S r ound underneath free from decaying 

vegetation. 11 this he kept clear, the prickly pear is as harmless to the 
health of man as any Other hedge. Another cUpTaint made about these 
nm f "1 lhcy harbour reptiles, but this also is dependent on the 
i.? 1 '*';' clearing away of undergrowth and decaying vegetable matter. 
?. ° P • k, y pear ' s > however, very apt to spread net only from its growth 

SotXesf the h a ard ‘ that tht birds which tat ll ' e fruits can- 

"°' n d ' g f , th ® h f. rd se . eds and these are cast out on the ground and ger- 

for vaste b arid so ! tf i^n U ’ al ,n prowth il has a distinct preference 
■°[ o / 1 d s0, ! s ‘hat will grow nothing else, and that it does not flour¬ 
ish so freely on rich well-cultivated land. Owing to the immense tracts 
o country covered with prickly pear in India, various attempts have been 
made to eradicate them or to utilise them for industrial purposes. In the 
™y° f eradication it was proposed in the Madras Presidency some years 
ago to utilise the masses of prickly pear that grow there by sowing tree 
seeds among them, in the hope that the masses of Opuntia might, in the 
and h‘ XC ’ aCt a ? nurses to the seedlings, protecting them from the sun 
and browsing animals, and afterwards the trees growing up would shade 
the prickly pears to such an extent as ultimately to destroy them 'I he 
results of some- of those experiments in Trichinopolv were very successful 
the trees grew up, shaded the Opuntia, and ultimately destroyed it: but in 
other districts no such favourable elfects were produced, and in dry rain- 
ianly C fau" S ’ ^ ° pUntia is most abundant, the cxperiment'neces- 

,i r-° r e- n ;lc 1 c ? unt of ‘he utilisation of Opuntia Dillenii as a food-nlint for 
the Cochineal insect, see Coccus Cacti, Vol. II., 3^-405. 1 for 

Ol atlge flower or Neroli, see Citrus, Linn.f Rltace.-K ; Vol. II. o-i-> 
Orchil, see Lichen, Vol. IV., 636. ’ J J ' 

ORCHIS, Linn.; Gen. PL, Ur., 620. 

Most 4 the species of this large'Sml important genus of the Obchide e 
have wbert which, whenrtoperlyp .lyieWing Salep <»“ 

}-ol. yj.,Pt.I.). The salep of Indian commerce, obtained from this genus, 
is principally derived from the following species :-0. latifolia O laxiflora 
and 0 . mascula— the first mentioned is a native of India, but the supply of 
the tulvirs 13 mainly drawn from across the Himalaya. The species of Orchids 
are, however, f ar less important sources ot Indian SaUp than are other Orchid,- 
natives of the Hiradlaya. {Conf. with Eulophia, Vol. III,,.: ) 

....... .. „ L Sir J. D. Hooker) ; Orchide^e. 

OrchlSiatlfolia, Znun. ; 1 * 1 . Br. Ind .. r/., 1 (prof cob) furnished by 
The Marsh Orchid. 

Syn. o. l\T i pol 1 a ft indica, LindL; O Hataoirka, Don., Prod. 

Veril. Salop or zlab fthr tubers). Hind.. Pers., Afghan. 
Relercnces. r ^ ; ;v p't. 0>irnt., V., AitchAfrh. Del. Com., rrj t 
Ind. Fwuier t XIl . J 7 , .• 0 cuuitecis. N.~W. Prov., X.,3r$y Affri.-Horti. 

. 1 at * . which tfr«»\\s usually in damp moaduw* ind 

^ iCS * ana ,s Wljc, y distributed from Europe over Temperate Asia. In 
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The Salep Orchid. 


(IK R. Clark.) 



MORI G? 

Marjorana. 


India it occurs in the Western Temperate Himalaya, from Nepal to Kash¬ 
mir and Western Tibet at altitudes between S,ooo and 12,000 feet. It a as 
found by Aitchison in Khorassan in moist meadow land at an altitude of 

3,000 feet. . . . c n. 1 

Medicine. —The tubers of this plant, along with those of allied species, 
arc collected in considerable quantities in Persia and exported, by way of 
HerAt, to India. 

Orchis laxiflora, Lam. ; Boiss., FI. Orient., V., 7/. 

Vern.— Salop, salab (the tubers), Afghan. 

References. — Aitch., Afghan. Del. Coin., 114 ; Ind. Forester, XIV., 3y r . 
Habitat. — This plant has a similarly wide distribution with the preced¬ 
ing, being a native of the greater part of Central and Southern Europe* 
Turkey, the Caucasus, and Asia Minor, and reaching Persia, Afghan¬ 
istan, Tibet, and even the mountainous frontier of India. It is, however, 
not described by Sir J. D. Hooker as met with in India proper. 

Medicine.— 41 The tubers of this are collected with those of O. latifolia 
and, mixed with them, are exported as salab or salafl” ( Aitchison ). 

O. mascula, Linn, ; Boiss., FI. Orient., V., 68. 

The Salep Orchid. 

Vern .— Salep misric, Beng.; S alum, Guj. 

References.— Fleming, Med. PI. & Drugs, as in /Is. Res., Vol. XI., 
iStj ; Irvine , Mat.>Med, Patna , p 7 ; Med. Top., Ajmere, 15 f / Butler, Top, 
& Stats., Oudh & Sultanpur, 44: Agri.-Horti. Soc., Ind., Jourti., II., 
Parti., 226 ; Part II., Sel., 21', 4^5; Pro., 441, 49S ; IV., Scl., 205 ; 
Pro , ecxviii. ..... 

Habitat.— Like the two preceding species O. mascula has a wide distri¬ 
bution throughout Central and Southern Europe and Asia Minor and 
Persia. It apparently does not occur in India. • 

Medicine.— The tubers are one of the largest sources of European 
salep, considerable quantities of it, prepared in Macedonia and Greece, 
being imported into India through Bombay. 

O. sp. (?) 

Food. —Stewart, in his Piinjdb Plants , mentions thal Bellew describes 
an Orchis the thick fleshy leaves of which in Afghanistan were cooked 
with ghi and eaten by the Natives, but says he doubts if this could have 
been an Orchis, as he (Stewart; has never heard of the leaves of one of 
these being eaten. 


ORIGANUM, Linn .; Gen. PL, IT., 1185. 

Origanum Marjorana, Linn.; FI. Br. Ind., IV., 64S; Labiate. 

The Sweet Marjoram, Eng .; Marjolaine, Fr .; Majoran, . 

Germ . ,* Afxapanov, Or. 

Syn.—O. Wali iciuanum, Be nth ; Marjorana hortbnsis, Man* h. 

Vera. — .:/ Bung.; Bantulk, Kumaon ; Murwo, Sind ; Marru, Tam.; I 
Murwa, Dec. ; Mijeuninsk, mardakusrh, Arab. 

References. — Voigt, H ot. Sub. Cal., 45Ainslie, Mat. Ind.,I., 2 i 3 | 
Dvmock , Mut. Med. d Ed. t 618 ; Irvine, Mat. Med. Patna , 71 • 

Year-Book Pham:., tSs'o, Sj , Atkinson, Econ. Prod., N.-IV.P., Part IVi j 
Foods, 41 ; B -a wand, Dumb. Pr., 65 ; Few Off. Guido to Bot. Gardens & 
Arboretum, iok ; Gazetteer, Mysore & Coorg, I., 64; Agri.-IIorti. Soc. 
tad., turn.. A'., *>) , V, to Series), IV., 2S ; V., 44, 42. 

Habitat. *^Tms herb, a native of S mthern Europe, North Africa, and 
Asia Minor, is cultivated in gardens throughout India, especially in the 
South, for its seeds. Almost naturalised in Kumdon. 

Oik—An essential 011 is distilled from the sri ns which i:: usi^l .15 a 
perfume and for hot fomentations in acute diarrhoea. 
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Medicine.— The seeds are considered astringent and are used as a 
remedy for colic, for which purpose also the le4ves are eaten along with 
those of Gynandropsis pentaphylla (Vol. IV., 192). Irvine says the dried 
plant is used in perfumes and as a stimulant. 

Special Opinion.— § “ Cultivated near Bombay under the Portuguese 
name of Afaearona . The Bombay plant has been identified in London 
as O. Marjorana” (\V. Dymock, Bombay ). 

Food.— The leaves are used as a seasoning herb. 

Origanum vulgare, Linn. / FI. Br. Ind., IV., 64S. 

This also is called Marjoram by Europeans in India. 

Syn.—O. norm ale, Don ; O. laxiflora, Roylc . 

Vern. — Sathra, Hind. ; Mirzanjosh , Pb.; Mridu-maruvamu, Tel.; Buk- 
lut-ul-gesal , sutur , Arab.; Ousknch » mioangosh , Pkrs. 

References. — Voigt, Hort. Sub. Cal., 456 ; Stcrjart , Pb. PI ., 171 : Elliot 
FI. Andhr ., 117 ;S. Arjun, Bomb. Drugs , 103 ; Year-Book Pharin., 1874 
628 ; 1S70, 467 ; Birdru wd. Bomb. Pr., 6 22 5 ; Agri.-Horti. Soc., Ind* 

Journ., V42; Journ. Linn. Soc., A'., 74; Gas., N.-IV. Prov., X , 

3is; C. P. t u*. • , , 

Habitat.—An herb which occurs plentifully on the Temperate Himalaya, 
from Kashmir to Sikkim, at altitudes between 7,000 and 12,000 feet, and 
is distributed to Europe, North Africa, and North and West Asia. On 
some parts of the Himalaya, as for example, in the Simla District, it is one 
of the most abundant of herbs, miles of country having a plant or two 
at least every few feet apart. 

Medicine.—It yields a volatile oil, used as an aromatic, stimulant and 
tonic in colic, diarrhoea, and hysteria, and which is applied locally also in 
chronic rheumatism and toothache, and dropped into the ear in earache. 
It is said t? stimulate the growth of hair and also to act as an emmena- 
gogue. 

Food—The pl\nt is used in the Panjdb as a pot-herb and, according 
to Aitchison, it is in Lahoul eaten as a vegetable. 

OR MO SI A, Jacks ; Gen. PI., ss 6. 

Ormosia glauca, Wall.; Ft. Br. Ind., II., 253; Lkguminos;e. 

Vern.— Chuldcin, Lepcha. 

Reference. — Gamble. Mm:. Tinb.,App r xvii. 

Habitat.—A tall tree of the Central Himalaya, found abundantly, for 

example, in Ncp&l. _ . . . . , , , 

Structure of the Wood.— Greyish white, moderately hard. 

Domestic.—Gamble remarks that the bright scarlet seeds of this tree 
are employed by the Lepchas as a bait to catch jungle fowl. 

O. travancoria, Bedd. ; FI. Br. Ind., II, 233. 

References. — Gamble, Man. Ti/nb., ti6; Bedd., FI. Sylv., t. 45 • Ind. 
Forester, III., 22, 2 . 3 . 

Habitat.—A tall tree, with finely grey-downy branch lets, met with in 
the Tinnevelly and Travancore hills. 

Structure of the Wood. -As yet it is scarcely known except to Natives, 
hut is said to be very valuable and used for many domestic purposes 
{Ind. For.). 

OROBANCHE, Linn. ; Gen. PI, //.. <484. 

A mentis of parasitic plants which grow on the roots of mnny plants, chiefly 
field crops, ntch ..5 the mustard, tobacco, poppy, A ^reat many specie*) 
arc described, but it ir probable that tie- greater number of these art: only varie¬ 
ties, due to the different foster-plants on which they grow. A good few 
tpecial Afghan specie* have been dc?ciib'*d by Aitchison [Afgh, De'. Coot,), 
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The Mustard Parasite. (IV. R. Clark.) 


one of which, parasitical on two species of| Artemisia, and another parasitical on 
a Chenopodiaceous plant, are said by|him to be eaten before the flowers expand. 
Mr. J. F, Dutnie describes a species of Orobanche which is used in Afghanis¬ 
tan as a dye for silk. He says:—“A decoction of this plant is made in water, 
carbonate of soda is added, which makes a dye that gives apaleyelljw colour to 
cotton and silk fabrics The most important member, however, of this genus is 
O. indica, a parasite on mustard and tobacco plants, which often causes great 
damage to these crops. O. ceriiua, LoeJT ., is frequently found on the poppy 
plants of the Patna District (can/, with Papaver somniferum, Vol. VI., Ft. 
1 .)* O. nicotianae, Wight, III., 179 , t. 158 , appears to be the peculiar form 
met with on the tobacco crops of the Deccan. 




indicum. 

| 


Orobanche indica, Ham ,; FI. Br. InJ., 1 V., 326; Orodanchace^:. 

Syn,—P helipaea indica, G. Don ; (?) P. aigyptiaca, Boiss. 

Vern. — Sarsdn banda, bhatua ghds, Hind. : Tin: sim, SaNTAL; Khar- 
gaingi , Pushtu; Vakumba, Guj.; Bambaku, Deccan ; BoUu, Iel. 

References. — Roxb., FI. Ind., hid. C.B.C ., 4*7 ; Revd. A. Campbell , Econ. 
Prod. Chutia Nagpur, No. 7851; Ait chi son, Afgh. Del. Com., 94; Trop. j 
Agri., Ill., 615 • 

Habitat.—A ramous, hairy herb, found throughout the plains of India, 
especially in mustard and tobacco crops, and distributed also 10 Central j 
and Western Asia. It appears as a yellow-stemmed, succulent, aspara¬ 
gus-like shoot growing perpendicularly from the root-stock of the tobacco I 
plant, sometimes singly, sometimes in clusters of five or six together. Al¬ 
though a noxious parasitic weed, it is provided with rootlets which de¬ 
scend into the earth alongside of its foster plant. Sometimes it grows in 
such quantity that when in blossom, it gives the fields a general purple , 
or blue colour. As to its effects on the crops which it infests, the general ; 
opinion seems to be that it does no material injury to strong* healthy plants, 
but injures greatly, even if it does not kill, weakly crops on poor soils. 1 
Some few years ago it gave considerable anxiety' to the tob&cco cultiva¬ 
tors of South India, and an extensive official correspondence ensued, with j 
the result that it seemed to be agreed the only effectual cure was to cut it 
off as it appeared, and thus prevent flowering. 

Fodder. —It is sometimes used as cattle (odder, and there is every 
reason to believe that, although cattle ma> at first be averse to it, they in , 
time become greedily fond of it, and yield more and better milk than 
when otherwise foddered. ( Conf . with the article Pests.) 
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[ 1 337 > BlGN'ONIAtEJE. 

Oroxylum indicum, Vent. ; FI. B/ Ind., IV., 3J8; Wight, Ic., t, 233 

Syn.—C alosan riiEs indica, Bl.; Bignunia indica, Linn.; B. pkntan- 
ura. Lour. ; Spat hooka indica, Pits. 

Vern.— Uilu, arid, kharkath, phut hath, sauna, assay sauna, skyona, 

Hind.; Sana, sanpatti, n.i. y id, Bfng.j Pompunia , phurtbhuna, I’riya; 

Arvugi bairn, arcii£t'baung,' somepnt:a, Kol. ; Bana hatak , Santal; 

Scisong, KaJBanshi; Kcring , Assam; Chcrpong , Mi a in j Totilla, 
bttramkanda, Nepal; Dhatte, Oosn ; Mulitt, miringa, s.ni. tdtpalang, 
tatmorang, Pc.; Talfuntia, C. P. ; Tantun, tern, uIh. karkath, sahna- 
O-.sar, pi. nip hnra, Bomp,; ’i ctu, Mak. ; 7 V ; , GUI. ; Pa nr, vn::i;a, at hi, 
vanga-maram , 1 am. ; Pamania, pampana. dunaillam, dondlup, Tel.; 

D ta, Kan.; Bahaa ah, And. ; Kyoungyabeng, kyoung-sha , flUKM. ; 

Totilla, Sing.; Syonhka , munduka-pm na, Sans. 

References. Roxb., FI. hid., Ed. C.B.C., 405 : Awfo, For. FI. Burnt., 

II., 238: Gamble, Man. Timb 27 $ f Stewart, ib. PL, ' 48 ; Mason, Uut - 
ma & Its People, 411 , 794! 0. C. Dutt, Mat. Med. Hind., .IJO ; Dymork, 

Mat. Med. IT. tna., end Ed., z.17 ; S. Arjun, Bub. Drugs, y/; Baden 
Powell, Pb.Pr., ,72; Lisboa. U. PI. Bomb., 104; Bomb. One., MIL, 

27 ; A’ V., 64 ; hid. Forester, III., 204. 
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Habitat. A glabrous tree, found throughout India, up to altitudes of 
3,000 feet, and distributed to Burma, Ceylon, Malaya, Malacca, and 
j Cochin China. 

Dye & Tan.— The bark and fruits are used as a mordant in dyeing- 
and tanning. 

Medicine. The root-bark is .much used in medicine by the Natives of 
India. It is supposed to have astringent and tonic properties, and is 
employed in diarrhoea and dysentery. It is an ingredient of the com¬ 
pound decoction called dasamula , which is used in remittent and puer¬ 
peral fevers, inflammatory diseases of the chest, affections of the brain, 
and other diseases, which are supposed to be caused by derangements of 
all the humours. The juice expressed from the root-bark, altertt has been 
enclosed within some leaves and a layer of clay and roasted, is mixed with 
the gum of Bombax malabaricum ( mocharasa ), and given in dysentery 
and diarrhoea. In otorrhcea, the use of an oil has been recommended in 
Sanskrit medicine, prepared by boiling a paste made of the root-bark of 
Oroxylum indicum with sesamum oil (U. C. Dutt). In Bombay, the root- 
bark, ground up and mixed with turmeric, is said to form an efficient ap¬ 
plication to the sore-backs of horses and bullocks {Gamble ; Dvmoclc). 
Among the Gonds, Dr. Evers says, the bark is used in decoction, as an 
application to rheumatic swellings. He states that he has made a trial 
of the powder and infusion of the bark, and has found it most powerfully 
diaphoretic, and slightly.anodyne. He used it several times with marked 
success in acute rheumatism if mi. Med. Gazette). 

Special Opinions.—§ “ A good diaphoretic when administered inter¬ 
nally as a powder or infusion— vide hid. Med. Gazette for March 1S75, 
page 66 ” {Civil Surgeon B. Eves, M.B., Wardha). "This is one of the 
tvn roots of the Hindu Materia Medica ” {Assistant Surgeon S. Arjun , 
L M,, Gorgaurn, Bombay). 

Structure of the Wood.— Yellowish-white, soft, and devoid of heart- 
, wood. Weight 301b per cubic foot. It is said to be so soft as to be unfit 
for use. 

Domestic.— The large thin membraneous seeds are employed in lining 
hats, and are placed between two l ive' s of w.ckcr work to make umbrellas" 

ORPIMENT. 

Orpiment, ?ee also Arsenic, I., 322. 

Yellow Arsenic, Yellow sulphide of Arsenic, Eng.; 

A’ reum pigmentum, Lot. 

Vern — Hurl 'd. Hind.; Horlt.il, Beng.; Hart il wilayill, hartal warki 
(the lamellar form), Pit. ; Varknihart.ila, Bomu.; HariUla, Mar. ; 
Artd! Guj.; Tdrain, arid tram, ponnari-tdrakam, til ah am, Pam.; 
Hand t la amu , Tel. ; Ckaliyam, Malay.: Hsa ■•dm, Burm. ; 

Harit.Ua, vansapalri haritaln, (the lamellar form), Pitida hari-tala , 
(die lump form), Sans. ; Artulrifydn, Zarni-khe-a.far, Arad.; Zar.ii k/ie- 

eardy PiiRS. 

References.— Pharm. hid., vj// U S. Diprns., r$t ! ' El. % 1716; A ins lie. 
Mat. hid., /, *• Irvine, Mai. M> d Pa: ; 37 ; Moodeen Sheriff", Supp. 

Pharm. Ind., 57,* U. C. Uutt, Mat. Med. Hindus , 41 . Snkfn/ram Arjun, 
Cat. Bomb. Drugs, 171 ; K.I.. D\ Iv.dig. Drills, hid., 17 • Manual, 
Geology of India, Pt. III. (B til, /• , . Gcol.\, if>i; Baden Powell, Pb. 
Be., f>j, 102 ; Buck's Report on Dyes of N.-W. P., 46 ; McCann , Dye s & 
Tans., Beng., r. 

Sources.—Orpiment, which derivef. its ‘nanv from a corruption of the 
Batin Aur uin pigmentum, occurs in two forms in the ba^drs of India. 
It is mot with cilhiT as smooth, shining, gold coloured scales, vansapatri 
1 haritdlcti or as yellow opaque masses, pinda haritdla, and is found in small 
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quantities in ICumdon in the North-Western Provinces, whence the best 
quality is derived. Inferior qualities come from Rangoon, or are brought 
into India overland from Swdt and Kashgar.. The trade seems to be 
entirely in the hands of Natives. 

Dye.—The “lump ” orpiment is used for dyeing a yellow colour, and 
in sizing some country-made papers, which are, by its use, preserved from 
the ravages of insects. 

Medicine.—The " foliaceous ” orpiment is used in Hindu medicine as 
an alterative and febrifuge. ° For internal use,” says Dutt, “ it is purified 
by being successively boiled in kanjika , the juice of the fruit of Benincasa 
cerifera, sesamum oil, and a decoction of the three myrobalans, for three 
hours in each fluid. The dose of orpiment is from two to three grains. 
Orpiment is said by Hindu physicians to cure fevers and skin diseases. 
It is employed in levers in combination with mercury and aconite, in 
skin disease's it is used in various combinations as an external application 
as well as internallyv As a depilatory it was in extensive use among the 
ancient Hindus. 

Among the Afghans it is employed in the treatment of syphilis and 
skin diseases. 

Orris Oil, see Iris florentina, Linn Iride/e; Vol. IV., 497. 

ORTHANTHERA, Wight; Gen . PL , //., 77 s - 
Orthanthera viminea, Wight; FL Br. I?id. y IV ., 64; Asclf.piadeje. 

Syn.—A pocynea viminea. Wall.; Lkptadenia viminea, Pth., & Hook. 
In the Gc >iera Plantarum the gems Orthanthera has be n reduced to 
Leptadenia, but Sir J. D. Hooker, lathe Flora of Pr'dsh Pul.a. takes 
a different view of the subject, and says “ the long sepals and salver-shaped 
corolla arc such strong generic characters that I do not follow the Genera 
Plantarum in uniting this genus with Leptadenia. 

Vern.— Mahur, Hind.; Mahur. N.-W. l\ ; Chapkiya, Kl'MAON; Matti, 
mown, lanebar, khip , chapkia , Pb. ; Kip, Chip, Sind. 

References— Gamble, Alan. Timb., 2fS) ; Sirmart. Pb. PL. 146 ; Murray. 
PI. Csf Drugs., Sind 162; Atkinson , Eron. Prod.. A'.-H'. P. f Pt. V. % 
44, So; Him. Di*t. % 3^3, 794 Rovlc, III. Him. Bo'., 274 ; Uotard, Paper - 
making Mat.. 36 ; Gazetteers 2 V.* W. Ixxrj.; f\ir:,db, Curgdon, 

17; Muaaffargarh. 22; Dera Ismail Khan , i3, Rdjputana, 3;; /nd. 
Forester, IP.. 233; XII., App. 2 , 17. 

Habitat.—A glabrous shrub of North-West India, exto ndim .’.long the 
base of the Himalaya up to an altitude of 3,000 feet from the Pan jab and 
Sind to Oudh. 

Fibre.—Tins plant yields a fibre of which ropes nremade. Near D* lhi 
the plants arc* steeped for four or five days, the fibre extracted, and a 
strong and durable rope made of it. The fibre is remarkable for its 
tenacity and length ( Raylc ). In Sind the unsteepod stalks are made 
into ropes F<*r Persian wheels, a purpose for which they arc said to be 
admirably adapted, as they do not ret readily from moisture. 

Food. — 1 he plow er-bL ds are eaten by Natives as a vegetable. 

ORTOLAN. 

Ortolan. 

Grbenhraded bunting, Eng.; Ortalon, Ortolan, Fr.; Garifn- 
AMMF.R, Germ. ; Or ! OLA no, It. 

Vern. Bergheru\ bageyra, iam-johara, II ind. 

References. A/nshc, Mat. Ind , I., ? K f>; Hooker, IP.a. ‘f-urr.., /., r/.v ,• 
Balfour , Cycl. Ind , III ., 5 2; Encyd. Bril.. XVIII . 5 3 . ' 

32 o. 251 




ORTOLAN. 


SOURCES. 


DYE. 

241 

MEDICINE. 

245 


246 

247 


FIBRE, 

Plant. 

24.8 

Stalks, 

249 

FOOD. 

Flower bude, 

250 

251 















MlMSr^ 



TsLYZA. 


Dictionary of the Economic 


Species of Oryza or Rice. 



252 


Habitat.—The Ortolan (Emberiza hortulana, Linn.) is a native of most 
European countries, the British Islands alone excepted (in which it but 
rarely occurs), and of Western Asia. The true Ortolan of Europe is but 
occasionally seen in India; but the social lark (Calandrelia brachydactyla) 
and the black-bellied Finch-lark (Pyrrhulanda grisea) which are abun¬ 
dantly met with, especially in North-West India, are popularly known as 
Ortolans, and “ at certain seasons,” says Ainslie, “ are much sought after 
by the Europeans in India, who consider them a great delicacy.” 

Hooker, in his Himalayan Journals . mentions having seen in Sikkim 
abundant flocks of a kind of lark called by Europeans “Ortolan,” but 
not the real ortolan, although they were very fat and formed an excellent 
table substitute for that bird. 
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(G. Watt.) 

ORYZA, Linn.; Gen. PL, III., ///6-iuy. 

Bentham & Hooker, in their Genera Plantarum, state that botanical 
writers have described some twenty species as belonging to the genus Oryza, 
but they add that scarcely five of these can be well distinguished, and’ 
that even the five more easily recognised forms are very generally viewed as but 
varieties of one species, viz., O. sativa, Linn. The chief forms of that species 
are inhabitants of the East Indies, though some are indigenous to Australia, 
also, and most 01 them have been widely cultivated from very ancient times 
throughout the warmer regions of both hemispheres. In lact, they nrr now 
almost naturalised in America and Africa. The Brazilian plant recognised under 
the name of O. subulata, Nees, is, according to Bentham & Hooker, pro¬ 
bably only an abnormal state of O. sativa with the glumes elongate and 
acuminate after the fashion of those in Poa or Festuca. 

In the Genera riantarum O. coarctata, Griff. , is said to possess 
the strongest claim to an independent position, and the phnt, there alluded 
to, is stated to be a native of the Himalaya. The writer has found, however, 
the greatest possible difficulty in determining that species. Griffith speaks 
of O. coarctata a a name which hr affirms was given by Hamilton but 
upon unsatisfactory grounds. To the plant, under which that synonym ij 
quoted, Griffith, in lact, assigns the name of O. triticoides, Griff. A otul 
Ad. PI. A-., I/I., s-io (O. coarctata, Ham. Icon., t . C XLU.), and he speaks 
of it m a sp Ties which nccur 3 in brackish water. His figure, ns also his 
desciiption, denote the plant as having very pronouncedly toothed leaves 
with the inflorescence composed of smaller spikes adpressed to the common 
axis, in such a manner as to simulate Triticum or even Lolium. TI10 
qucub*s are also sub-secund and turned towards the outside. Griffith’s 
plate shows tin* spikelets lanceolate, acuminate, awnless, and in his description 
lV speak's of the inner glumes (fia/ca) as being nine-nerved and hcnkless, ex¬ 
cept the middle dcnticulalion which is prolonged to a small point. He remarks 
also that it is prominently keeled, especially on the upper half. Griffith’s 
plant i-s time, very unlikely to be the O. coarctata of the Genera Plan - 
farnm, but is probably a species more nearly allied to O. Sativa than are 
O. gtanuiata, Aec>, or O. Officinalis, Wall. Indeed, the writer can sec 
no 1 hich O. triticoides, Griff., could bo 

from O. coarctata, P < k. Both th authors allude to Dr. Buchanan- 
Hamilton a tl discoverer of the plant, and Roxburgh adds that it is a 
native of the delta *>f the Ganges. In fact, it sactus highly probable that 
the plant under consideration is nothing more than one <>f the forms of the so- 
called wild state oi O. sativa* Griffith’s figure on this iti Would 

have been made from an imperfectly expanded panicle. The writer has come 
lo recognise several forms of wild O. sativa -onr, fur example, which is 
probably O. rufipOgOtl, GriJ. (possibly tin < ;.in of the red coloured ri.-v»s 
of India), and arc‘.lit 1 with greatlvclong.tted spikik-taof a pale grr -nish-white 
colour, which somewhat resombUs Griffith's figure cf O. triticoide9. 
Although both Roxburgh and Griffith seen to have viewed the wild 
in ur of O. fativa, Linn. x a? of ne/v by awned. t*writer hasten several 
imph ■. unite awnlcns and others with only a i>hort boak instead of an awn 
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Hamilton was strongly of opinion that the cultivated rices of India were 
dciived from more than one species, not only from the fact that some were 
awned, and others awnlcss, but also because of their diversified peculiati- 
ties under cultivation. He specially cited the fact that two hinds were fre¬ 
quently sown mixed on the same field, the one producing its grain in two months 
or so, and the other long after the first had been reaped; these two plants, he 
maintained, had shown no tendency after countless centuries of cultivation 
to lose their respective peculiarities, and hence presumably they wef e different 
species. The chief difficulty in accepting O. triticoidea as one of the forms 
of O, sativa is the fact that Griffith speaks of the larger of the inner 
glumes as nine-nerved. The writer has seen no authentic specimen of O. 
triticoides, but though he has examined several hundred samples of wild 
and cultivated rices, he has not as yet met with any specimen in which the large 
glume possesses more than five nerves. Dr, George King, Director oi the 
Botanic Gardens, Calcutta (to whom this doubtful point had been referred , has 
mo^t obligingly lurnished interesting note, and forwarded, fur inspection,a selec- 
Uon of the specimens of Oryza from the Herbarium. Unfortunately these 
specimens do not embiace any of Griffith’s ol scure plants, so that the 
author can offer but the merest conjecture as to the species figured and described 
by that distinguished botanist. One point alone seems certain, via., that the 
salt-marsh-loving plant described by Griffith cannot be the Himalayan species 

alluded to by Bentham & Hooker, under the name O. coarctata, o njj. 


I.—WILD RICES. 

It mav not be out of place to give here a few brief notes on the botani¬ 
cal characters of the numerous specimens of wild and cultivated forms. ot 
Oryza, which the writer has cursorily examined in the hope ot being a > e 
to establish a possible scientific classification of the cultivated rices. I' NO 
peculiarities, which have apparently been but indifferently alluded to by 
previous writers, seem to be of some importance, I to configuration o 
the receptncular extremity of the pedicel of the spikelcts ano t ie super¬ 
ficial structure of the outer wall of the inner glumes. In all the forms ot 
Oryza examined, the receptacle fa term which will doubtless be readily 
understood, though not employed by agrostologists, as popularly express¬ 
ing the club-shaped apex of the pedicel,) has been observed to Consist ot 
two facets, one on a slightly higher level than the other. I he margin ot 
these facets is fringed by a scalc-Iike fold which in some oi the wad tormu 
is so greatly developed as to appear as an actual pair of scales outside k 
outer glum«*s. The upper facet is that on which the flower is in reality in¬ 
serted, but the larger one of the inner glumes is generally so developed as to 
force its low r er extremity with the subtended outer glume into the depres¬ 
sion of the lower facet. The degree to which this d'-lorucn of the recep¬ 
tacle exists has been observed to he coincident with oth r chara< tor-: am.. 
to help greatly not only in the separation of the species of Oryza blit in the 
isolation of the wild and cultivated forms of O. sativa lhus, for example, 
the outer glumes in Oryza, though Ihey appear in all the species to take 
their origin at a common node (the point of dehiscence lrom the recep¬ 
tacle) and to be connivent around the base of the inner gluims.arc often so 
obliquely distorted in their conformation to the receptacle as to appear as 
if the one took its origin at a point in some cases as much as an ,lth of 
an inch above and within the other. This separation of the rereptacular 
facets is met with both in the wild and cultivated rices, so that it appears 
safe to relegate the forms according to this peculiarity, as derivable from 
each other or at least from a common ancestor, the more so since this 
association is borne out by oilier common charact»•’>. stub, for example, a. 
the habitat of the forms irnarsh loving or dry land ricesi, structural pecu¬ 
liarities of the veins of the leaves and sheaths, th< length and colour of 
the inner glumes, of the awn, of the Iceland the hairiness, as also the quality 
of the grain. But to return to the second peculiarit y upon which the out mr 
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has been induced to lay some stress, vis., the superficial structure of the 
inner glumes, it may be stated that under a fairly powerful lens the 
glumes of all the forms of Gryza sativa are seen to be built up of squarish 
granulations arranged with the utmost accuracy in parallel lines from the 
base to the apex. In O. granulata, Ntes, on the other hand, the surface is 
rendered woolly-looking, through the presence of irregular roundish granu¬ 
lations which possess none of the uniformity in shape or arrangement of 
those of O. sativa. In O. officinalis, Wall., the surface peculiarities ap¬ 
proach nearer to those of O. sativa than to O. granulata, but the granula¬ 
tions are larger and the surface is at the same time almost tomentose, a 
fact which gives these glumes a papery appearance instead of the semi- 
translucer.t aspect of the glumes of O. sativa. 

There ; re thus (excluding 0. triticoides, Griff.— O. coarctata. Ham. 
<T Roxb. ) three easily recognisable forms of Oryza in India. These may 
be briefly dealt with in alphabetical order :— 

Oryza granulata, Ntes. 

Habitat.-— A species found on dry soils at altitudes up to about 3,000 
fcvl. Specimens of it have been collected by Wight, Griffith, Simons, 
Hooker, Beddome, Brandis, Clarke, and Kurz from Sikkim, Assam, 
Burma, Bengal (Parisnath and Rdjmahal Hills), Malabar and Courtallum. 
Indeed, it seems probable this may possibly be the Himalayan plant alluded 
to in the Genera Plantarum . 

Botanical Diagnosis.—A perennial species, with an almost woody root-stock 
and thin roui 1 firmly-made branching stem, which, for an Oryza, is profusely Cloth¬ 
ed with short thin leaves, resembling somewhat those of many species of Panicum ; 
ligule deeply fimbriate. Inflorescence simple, spicate; pedicels short dilated upwards 
• • ptacle y. ry nearly on the same plane though their membranous 

scale-like margins arc fairly distinct. Outer glumes very small, the one placed 
against the larger inner gluing considerably the smaller though broader at the base, 
b )th glumes also spread away horizontally in aconspicuous manner not observed in 
any other lorm oi Oryza. Inner glumes 0*225 inches long, obtuse at both extremi¬ 
ties, awn less but ending in a disk-likr process; surface glabrous though covered With 
irregularly-shaped and scattered roundish granulations. 

Uses.— Mr. C. B. Clarke, in a letter to the author, calls this O. coarc¬ 
tata, Or iff. He lays great stress on the characters of the root-stock and of 
the leaves, and from its frequenting rocky woods he denominates it “ wood 
rice.” “ You will see,” he writes, “that the species is altogether remote from 
any cultivated rice. They tell me, however, that the flavour of the grain 
is so good that it is hand-collected by children.” This plant does not 
appear to have ever been cultivated, and, though at one time disposed to 
v * vv hybridization from it on certain forms of O sativa as the possible 
origin of some of the hill dry-crop rices, the writer has for the present 
abandoned that idea. I he characters of O granulata are so striking 
that they would readily appear in any hybrid state. The most careful 
htudy has failed to discover a cultivated rice, possessed of the peculiar 
granular structure of the inner glumes, a peculiarity which is probably far 
more exclusive than the nature of the stem and root-stock on which 
Mr. Clarke lays so much stress. The writer has had the pleasure to have 
had sent him the Madras Hot barium sets of Oryza, and amongst these 
he found a sheet collected by General (then Captain) Beddome on which 
a note occurs to the effect that it is the wild rice of Malabar. In the same 
collection there are some good sheets ol Lc®rsia hexandra whit h are said to 
have been also collected in Malabar, grn,vir; 4 in paddy fields and also in the 
Annatn.illav forests up to 3,000 tret. In foliage r.nd granular structure of 

the surface of the glumes these specimens 1 lose!v resemble O. granulata, 

although they are perfectly distinct in the absence of the outer glumes and 
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in the Eragrostis-Iike inflorescence. As a weed of rice-fields this plant | WILD RICES, 
has, however, an incidental interest to the subject here dealt with, and it 
seems likely that Leersia or Hygroryza may be the “ wild rice” of mam 1 
authors as, for example, the kama of Kashmir {Conf. with p. 623). 

Oryza officinalis, Wall 

Habitat. A tall sparsely branched species with very broad multi-nerved j 
leaves and profuse talmost umbellattly) branched panicles. This plant • 
has been collected by Hooker 8 c Thomson, and by Jenkins, Kurz, Sc 
Duthie. The area of its distribution may be given (from the above record 
of its collection) as from Sikkim and the Khasia Hills to Assam (Gow- 
hatty) and Burma (Pegu and Arracan). The most northern record of its 
existence appears to be that of the specimens recently collected by Mr. 

J. F. Duthie from Chanda in the Central Provinces. 

Botanical Diagnosis.— A perennial plant, with a sub-woody root-stock (much 
as in O. granulata) ; stem tall, scarcely if at all branched save from the creeping 
root-stock. Leaves very large, 8 to 18 inches long, broadest near the middle where 
they arc often as much as 1 to d inches in diameter: sheaths very long (o'tcn 6 to 8 
inches) completely embracing the sub-woody stem, never inflated with air chambers 
as in aquatic forms of Oryza; ligulc- irregularly jagged. Inflorescence sub-uinbel- 
lately branched, profuse, the spikes borne on long naked peduncles, each having 
a tuft of longish hairs at its point ot origin. Spikelets on very short pedicels, the 
receptacular apex of which is 1 nly very slightly distorted into two almost horizontal 
ears. Outer glumes narrow, 1 inceolate, entire, connate, and spreading from the 
same plane; inner glumes smaller though broader than those of O. granulata, 
more flattened and ‘covered all over with long spreading hairs which become more 
prominent on the keel, surface composed of parallel bands of squarifh coriillations, , 
larger glume shortly beaked with a pair of short t iil-Iike glands on either side, keel 
almost winged, especially on the upper half of its length. 

Although this species is well marked and possesses many very striking 
features, it must be admitted to afford the transition between O. granulata 
and O sativa. Many of the cultivated forms of the latter species are seen 
to possess certain of the characters of this plant. Thus its remarkable 
inflorescence, forming umbellate divisions, borne on long naked peduncles, 
ts frequently met with in certain cultivated rices, which are otherwise un¬ 
mistakably forms of O. sativa. In the same way, hairy glumes are a by 
no means infrequent character of certain alpine dry-crop rices, and these 
also possess the hard sub-woody root-stock of this species Indeed, it 
scorns highly probable that if hybridization has taken any part in the pro- 
duction of the forms of cultivated rices, it is to this species that attention j 
should more specially be directed, in any attempt to ascertain the origin 
and character of such forms It is by no means unusual to read, in popu- 
lai works, ot Himalayan riec-s grown at great altitudes and on perfectly 1 
dry soils. Indeed, at one time, some trouble and expense were incurred 


Dr; 


Alpilio 

flice. 


to procure seed of a jrice from Nepnl that might be grown in the most 
northern tracts m Europe. To the rice suught was ass gned by seme 
writers the nanv: of O. nepalensis. bv others of O. mucica. Dr. Buehanan- 
Ham.lton alludes, however, to a reputed alpine rice in NVp.M, which he 
afterwards found t.> be a form of rye, and therefore not rice at all. Whether 
4 S t S M IT1 t e de \ usion Passed into modern literature it would be 
difficult to tell, but the author’s experience of Himalayan botany and 


Nep.M, which he 
cr 
be 

1 . . . . - - ^ «{/w. IV u UI 111111n10yo.il UUKIH » and 

c ulture leads him to affirm that no alpine hill rice can be absolutely 
grown on dry soil, though th. amount and duration of actual flooding <•> 
humidity necessary m one form is much greater than in another. He lias 
nu -*/' 11 tnuch above 7,500 feet in altitude, anti no hill ricr 

11a .1 CC j U ‘ not r ^ a f° rm uf O. sativa, though, as already re¬ 

marked^ some of the hill rices manifest peculiarities that may with more 
extended study be traceable tc' hybridization. 
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WIL 2s8 CES i °fyza sativa, Linn. ; Roxb., FI. Ind., Ed. C.B.G., 306. 


Kice, Eng.; Riso, It. ; Riz, Fr. ; Reiss, Germ.; Ryst, Dutch; 
Arroz, Port.; Arroz, Sp. 

C l ld Z al ' !llND -i ckdnvol, dhdn, Beng.; Uri, uH 

horo (wild nee) Santal; Dhdn , or when husked ckdul (lone-stemmed 

w Ud~r ii cf If l hu/l YA K P eod ^ d n > p-P-S P h *»h sdthi (in Partabgarh 
wild rice is galled fiasdhi oc passart, also tinni), Oudhj Dhdn, muni* 

!v ? il? n?ed f ’ S u hl n (6 ° day ?’ ric , e )» P usai (a wild bearded rice), 
V d \A C * W,th S Ft ] [ ycllow - ra,n ^ also bearded), jarhan (late rice), 
i t a ( ' v ! dn « ln t Patehpnr and Rampur), [.Dhdn \n ear , ckdnwal 
husked .cjnla, the cha.i, that, cooked], N.-W. P.; Dein, tdtii * Kash^ 
MIR; Z>W, tat s kalian, muttji (in Jhang), shall (in Hazara), shot 
(in Peshawar), Pn. ; Gam, sdl (Mount Abu), Raj. ; Sari f sugddsi 
of*™ 5f best white qualities ] , chdnwar (husked rice), r/m;7o (the husk)’ 
Deccan; (Broach, &c), (Belgaum , 

Bomb.; Temdula , Mar.; Chokha, Guz.; i 4 nsAi, Tam. ; 

Bhatta, ne.lu, Mysore; Biyam, errajilama vadlu ( nevari dhany w 
flwu, wild rice), vudlu urlu, Tel.; Kan.; Malay. ; 

C q!!c Hdl ' Sing.; Dhdnya, vrihi ( nivdra , 

y ld) VC*i ! \}^ rrU8 > Biranj, Pers. ; Motsj, ko, Japanese ;. 

Coch in-Chinese ; drwi, r«jp, Egypt. 

References.— FI. Ind., Ed. C.B.C., 3 o 6 - 3 o 8 ; Voigt, Hort. Sub. 
Mfi - V> ,lL T jt W r^ S> E n‘ ( f yl n Pl v 357 : Trime ”’ Sys- <-'at. Cey. PI., 

! f. > D ‘ l ‘e. & G:bs., Bomb. Ft ., £*£/>., <*? ; Stewart. PS. PI . 2*7 • 
Adchison, Cat. PS. & Sind FI., 157 ; Kuram Valley Refit., Pt ^L, 
% S r S , ' > Ong. Cult. PL, 3 , is ; Rev. A. Campbell, Kept. R c0 n. 

PL. ChuHa Nagpur, No. 7 821 ; Graham, C„t. Bomb. PL, 23 s ; Mason, 
Burma&Its People, 47c, 8,8; Sir IV. Elliot, FI. Andhr., S 2 ,134; Rheede, 
Hart. Mat., V 190,20, , Burma,,,,, FI. Ind., 8$; Thesaurus, £y , 
tM ; Lm near, i oc.:—Trans., XXIX., 170 ; Journi, XIX., J 6; Hooker, 

h lndiZ n % U r Urnah: ~, L ' 'P 1 l 1 - '° S <• Gri } M > Journal of Travels 
nr) P n ,/ & a ’ f vera \, s f a ttcicd passages ; Post hum. Papers {Not idee 
fL PhZl 2 ''*?*?'•*• K 'lL, S-,0. also leones PI. Asiatic, fig, ,42, 
/lid’ P r i3d l /kb S4 ', U - s -Bispens., ,sth Ed., 1716 ■ Ainslie, flat. 
V /jni ' O Shau.rhnrs.y, Penc, Drsfiens., 63 s ; Moodeen Sheriff 
S «bF Pharm l Kd , 9 , ,, c. Butt,.Wat. MetHindus, 267, Sf) 

id i r I ’*dig. Drugs I,id. t 81 . Murray, PI. £f Dr kps, Sind 8 • 
jn! ie, r”!i Ra ? P f % ' / n ' i Exh -> l8 ' 70-7 ' • B ^ !f . & Trim.. Med. PL 

1 ? Pl 7 r 7 ° d ^ 0m n "rli D '- lcn PoZtc!! > Pb ' P '-> 231 1 

1 L I V ,' 3z / i but hie, Fodder Grasses of N. Ind.. 2n ■ Useful 
II. Boinb. {XXI ., Bomb. Gas.), 166 ; Forbes Watson , Indian Prod 

ItfdJumn' n V i PrOV - H ' rY' (f"**™*** Food-Grains)* 
,1 ’ l U ^ Hl> v\ Bot 4*9; Church, Food-Gmins, Ind., 8, 

L' ur 7 £ ' Ii / dian ptbres & fibrous Substances , Cross. Bcvan, Kins 
% ^ att > f -47 ; fotkard, Plant-Lore , Si 3 ; Kew Bulletin i—iSgL 
^8 4-20 J ; f 8^9 i 3 /Simmonds, Waste Products , 227 , Tropical Agri¬ 
culture, 3 r3- 33 s ; Maiden, Native Plants of Australia, 4$ ; Mueller, 
ScL Extra Iropical Plants, 268 ; Short t, Man. Ind. Aqrii, 246-250 • 
‘'hf en Akbary. Gladwin s Trans., 75 ; //., 499, S2t;Ain-i- 

n loC l lV / an /H Tram - 7 v; 57 / Milium, Oriental Commerce 
b ] L\ r 2 ^* ' 97 ; Bucharan Hamilton, Journey through 

c 2 n H r ?' i pass :.:cr Account of Kingdom, of 

E n ’ ? 3 ; 222-22A, 274, 284 ; Glossary of Anglo-Indian Terms , Y: le 

)L Bi f r ; c i, p 405 ,* 577 ; T I reasnry of Botany, II., S26 ; Smith, Diet. Fcon. 

Ly’clap L/fisTs/dli-pe.’’ 400 ' Sp ° ns ‘ Encycl -> 1 “* ,Si6 >' Balfour, 

■ 1 Cullivated throughout Ind; \, but met with also in a truly 

wi.d cond.tior wherever marshy land occurs in tropical areas. Its chief 
w..d habitat is, however, from Madras and Orissa to Bengal, Chittagong 
Arracan, and possibly even to Cochin-China. From the belt of moist 
’lopical lands thus briefly indicated it extends northwards to the Nilghiri 
ii s , to tne North-W est Provinces, and, according to some writers, even 
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racter also is the fact that while the vast majority of forms of O. sativa pos¬ 
sess only one grain, certain forms have two or even three grains. 

It will naturally be understood, from the admission ^already made of 
imperfect knowledge, that the task of separating the wild and cultivated 
forms into varieties or races is bv no means easy. While not desiring it 
to be understood that this task has been accomplished, the author has 
thrown the wild specimens he has examined into groups which correspond 
to the chief forms of cultivated rices. These may be briefly indicated 

, V ^ r : I ’ ru .^ >0 & 0n -—' l his seems to correspond to the plant of that name de¬ 
scribed by Griffith. The specimens examined by the writer belong to the Saharan- 
pur Herbarium. L«avt.s, very large, much resembling thereof O. officinalis. Wall. 
Inflorescence, copiously branched, forming an erect head, in general appearance 
somewhat like some of the forms of Sorghum vulgare. Branches of panicle, with 
a distinct tuft of hairs at their point of or.gin. Receptacle, thick, short, with prominent 
ear-1 ike rims. Outer glumes, connate, entire; inner glumes, short; combined outline, 
stunted or rounded, uith a distinctly articulated caducous awn, or awnless. The 
specimens of this plant were collected by Mr. d. F. Duthte, near Aligarh in the 
North-West Provinces. They are probably the source of most if not of all the red 
col lured rices ot India. From their general appearance they would seem to require 
mu r h less water than do the other wild states of this spec us. By cultivation they 
iiuv ht readily by supposed to have given origin to many of the awnlcss white-grained 
chotan a man rices. 

Griffith’s specimens of O. rufipogon were collected Ft Hubbegunge and 
Nubbegungc in Pastern Bengal, growing on the margins of j/n'ls. 

Var. 2 , coarctata.- As already remarked, the writer lias seen no authentic 
specimen ot Hamilton S coarctata, but he suspects the plant described by both 
Roxburgh and Griffith to be the stock from which the deep water and brackish- 
loving cultivated rices have been derived, and that it may even be the source of 
some of the coarser forms of 60ran avian. The characl rs of the plant have already 
been fully detailed, but the cultivated forms referable to this stock are awned or 
awnless U panxles of long pale-coloured grains. The points of 

branching ot the inflorescence are not fringed with hairs. 

Var. 3 , bengalensis. — The writer proposes to place in this ? xtion all the re¬ 
maining forms of wild rice which arc found in Bengal and other regions, frequenting 
the margins of tank* and the decpjhUs or marshes in the interfluvial tracts. These 
a*c vpry generally known to the people of India as nri or jhura rices. They may I e 
said tu be character;: d by having shorter but stouter stems with larg. r shining in¬ 
flated sheaths than in either of the above forms. The infljrer.ee turn •) 
spar: 1 ly fl.. we. 1 compound spikes with woolly scales at the points of branching. 
'I he receptacle is often only slightly distorted; outer glumes connate, inner glumes 
pale, green or v.hi*< . elongated, the upper portion generally empty ; keel and nerves 
nairy, #thcrwi?e glabro is ; awn very long, never naturally caducous. 

This is possibly the source of ^ome of the dus and intermediate dus 
and (hum rices of Bengal and of other parts of India, and possibly of many 
of the qualities of b >dn dmdn which luxuriate in deep inundations, ft 
is a large coarse grower, with much branched and distorted stems. When 
young, it is exceedingly like some of the forms of a man ; but as the water 
rises, it grows with marvellous rapidity, keeping above the surface and 
spreading all over the marsh. At this stage the fl< ating leaves are small 
and unlike those of the domesticated rices. The grain is not only exceedingly 
like that of cultivated rice, but it is regularly collected and eaten. Uri 
becomes in some districts the cultiva ‘•rs'gTcnlrst enemy, as it spreads from 

inundated fields of dman, and from 
minates the cultivated plant A re- 
~gcly accounts for the difficulty ex- 
at the moment the grain is ripe it 
- thus self-sown. The fishermen 
the uri into tufts and in this way 
aen in their palrmra-palm canoes 
ic ears of rice or shaking the grain 


the marsh over the neighbouring ar 
its hardier naltirj often almost ex 
markable peculiarity, and one whi< 
nerienced in eradicating this weed 
falls from the car into the water 
col'ect the grain, however, by t 
rrtser\< 1 he ripe grain until bar 
they float about, carefully cuttir 
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into their primitive barges, and they thus often reap a good harvest from the 
self-sown uri crop. (See mode of exterminating jh.ira rice as practised in 
Dacca, p. 544.) 

Var. 4, abuensis.— This is probably the most temperate form of wild Oryza 
sativa which lias as yet been collected. It is apparently a much smaller plant than 
the prevalent wild form (that dealt with under No. 3) and its most striking features 
are the great distortion of the receptacle, the large size of the inner glumes and 
grain, the generally dark colour and hairiness all over the surface of the inner glumes, 
and the short articulated or caducous awn. It seems very probable that this imper¬ 
fectly awned plant is the source of many of the best qualities of awnless chotan dman 
or rorca rices of Bengal and of the superior qualities of Upper India, of Madras and 
of the hills— those which are grown on high lands and furnished with but a limited 
supply of direct water. If this conjecture proves correct the plant will doubtless be 
found in many other localities of Upper India even ascending the Himalaya when¬ 
ever sufficient water occurs to afford a wild habitat for rice. 

The names suggested for the above four forms of wild O. sativa 
should be viewed as purely provisional. There could doubtless be a larger 
series of forms collected, and consequently a better classification establish¬ 
ed, with more extended study. The writer has been forced to adopt 
the above arrangement more from the exigencies of the extensive col¬ 
lection of cultivated rices which he has examined than from a satisfac¬ 
tory study of wild forms. But even the classification here suggested by 
no means provides a place for all the distinctive forms of cultivated rice. 
Thus, for example, ii leaves out of all consideration the boro and the r<nda 
crops, not to mention many other special rices such as the scented rices, 
the glutinous rice, &c., &c.\ all of which possess, agriculturally, so well 
marked properties as to call for some possible solution of their origin. 
1 here would, indeed, appear to be few subjects of Indian economic botany 
which have remained in greater obscurity than the study of the wild forms 
of Oryza. 

The suggestion made by Dr. Buchanan-Hamilton that all the forms 
of cultivated rice could not have come from a common ancestor, the writer 
most heartily concurs in, though he thinks there is no necessity to believe 
the independent wild stocks as botanically anything more than varieties of 
a common species. But, if this position be admissible, they arc varieties 
that have preserved their individual characters even when carried to the 
most diverse conditions of climate and soil. If species, we are confronted 
with a problem which demonstrates the defective nature of botanical 
characters and terminology, since, according to all accepted notions of 
species, they are practically inseparable. 
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II. CULTIVATED RICES. 

Roxburgh adopted, v hat is perhaps the most convenient classifica¬ 
tion of the agricultural rites, vtc.. a system based on their peculiarities 1 
of cultivation- the early and the U,ti rices. H t give botanical 

characters for the sixteen forms which he specials -s, but there are certain ! 
facts regaK.m.g these plants worthy <*f consideration, since the act uraev 1 
of all Roxburgh's work lends a value to his most casual statements. 1 
l i e late nces, he remarks, are the “great crop.” Of these, he men- . 
n/v! n . lS ’ a , °? w l‘‘ c h a™ 2 ounl'is and afford when cleaned white 
rrti ™ 1 lh . ear * v r,< ‘. cs > or > the other hand, four arc awned and vieldred 
awnless anrl^fT^V °i nC n ntc * lni! v,c ^ a white grain, while three are 
SlTwfi V>h,te S™ns. Of the early rices 4 have coloured husks, 

T oured nri f m P ?‘ C ; of the latc r >c * on the other hand, fom have . 
coloured and four white husks. 

. ll uf,^a ncr ^ conclusion to be drawn from an analysis <.*f Roxbuigh’s 
• c n . ces agrees with the writer's own observations, via., that the ! 
p ogression in value is from the awned to the awnkas forms, and from the 
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coloured to the colourless. Under each of his two sections Roxburgh men¬ 
tions one form as more cultivated than all the others put together, and both 
these are awnless and produce white grains. On the other hand, it must 
be admitted that the most prevalent form of wild rice (var. bengalensis 
above) has a white, riot a coloured, husk and is found in fairly deep water, 
though not so deep, and never in brackish water, as is the case with the 
plants here regarded as corresponding to O. coarctata, Ham. These 
facts would seem to suggest that the better class rices, found on fairlv dry 
lands, had been derived from the coloured stocks (var. rufipogon and var. 
abuensis, above) either retaining their colour or losing it and becomin-* 
beardless, according to the degree of cultivation and the nature of soil and 
climatic conditions under which they had been developed. Further, that 
most, if not all, the inundation-grown white and bearded rices with long 
inner glumes, hairy along the keel and nerves, otherwise glabrous, have 
been produced from the prevalent Bengal wild form. In other words, 
the red rices have probably come from O. rufipogon and the blackish 
coloured forms from O. abuensis, but both these forms must have yielded 
to cultivation and produced also the higher class beardless white rices, 
the former giving origin to the profusely panicled forms with short, round¬ 
ish, white grains, and the latter the sparsely panicled state with large, very 
hairy glumes and long white grains. The isolation of the better classes, 
b> above hypothesis, would leave the long semi-glabrous glumed 
states of inferior, mostly awned rices, as having come from the more tropi¬ 
cal swamp types of the wild Oryza sativa. 

The above remarks, which throw the cultivated rices of India into 
four chief sections, from structural peculiarities, have been offered purely 
as a conjectural explanation of certain well-known kinds of rice. One 
of the best sources of confirming or correcting these theories would be 
a careful study of the condi tions under which the wild plants are found 
and their seasons of flowering and fruiting. It must, in fact, be admit- 
U:d that \ve have to fall back on Dr. Buchanan-Hamilton’s idea that 
the chief dili< rentes between the thousands of form^ of cultivated rices, 
hinge on then properties and peculiarities under cultivation. These pecu¬ 
liarities the Indian cultivator, through the time-honoured practices of his 
ancestors, is able to recognise far more accurately than botanical science 
has as yet been able to explain. He determines the suitability or 
otherwise of this form and that to its contemplated environment with a 
deg' e of confidence quite inexplicable. If these properties can be shown 
to be hereditary from the wild plants, from which the slight structural 
peculiarities would seem to indicate their origin, a safe basis of reason¬ 
ing would be secured. It would then become possible for practical sug¬ 
gestions to be offered as to the desirability of substituting a better stock 
to this cultivator and that than they presently possess. To blindly 
urge on the rayot the advantages likely to follow on growing 
Carolina or other superior rices, without the knowledge of their suit¬ 
ability to the proposed new environment, is to court the distrust cf a 
community which, in the matter of rice culture, know s far more than 
Western science has as yet been able to account for. 
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Cetural Properties and Uses of Oryza. 

Dye.—Most writers allude to the fact of a dye being obtained from 
rice 111/SK. Samples were sent from Lahore to Mr. Thomas Wardle, and 
in his Report on the Dyes of India the following remark occurs: “This 
substance contains a small amount of a pale ycllov. wh-brown colouring 
1 nailer, and when boiled in water the infusion may. by the use of various 
processes, be made to dye light shades. ,J 
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Fibre.—Attention has been frequently directed to the subject of rice 
straw, and more especially the lower portion of the stems and roots 
{left generally to enrich the soil) as a paper material. Little progress, it is 
believed, has been made in the direction of the utilisation of this material, 
nor, indeed, would it appear likely that, for many years at least, rice straw 
will come to be used for that purpose. The straw is of too great value to 
the cultivators to be offered for sale, and the roots are too troublesome to 
collect, even were it not the case that their retention in the soil is agricul¬ 
turally of importance* 7 he following passage may here be given as show¬ 
ing the use to which straw generally is put in F.urope :— 

“The use of ‘Straw,’ from the Ceri als - Wheat, Oats and Rye has 
of late years greatly extended both in this country and throughout the con¬ 
tinent of Europe, as well as in the United States of America, either alone 
or as an admixture with rags and other material, for all classes of paper, 
as these countries, equally with England, suffer from a deficient supply of 
Raiv Materials but in England, owing to the increased consumption tor 
agricultural and feeding purposes, and influenced also by the scarcity anc. 
high prices lately ruling for ‘ Esparto’ in many' districts, ‘Straw has be¬ 
come very difficult to obtain, and considerable quantities have in conse¬ 
quence been imported from Holland and Belgium, both raw and as bh ach¬ 
ed pulp ” ( Routledg:, Bamboo as Paper-inakmg Matcrtal, p. 25). Straw 
pulp (bleached) realises £26 to £27 per ton, but is not “likely to be intro¬ 
duced to any considerable extent 5 * {p. 38). . . 

Medicine. —U. C. Dutt (Hindu Materia Medico) alludes to the opinions 
held by Sanskrit medical authors, regarding the use of rice, as an article of 
diet for the sick and convalescent. Yavdgo is the Sanskrit name of a dish 
made of powdered rice boiled with water. Sometimes this dish js flavoured 
with ginger, long peppu , and other such substances. “ Ldja is paddy' 
fried in a sand bath. The husks open out and the rice swells into a light 
spongy body. It is considered a light article ot diet suited to invalids and 
dyspeptics.’* ** B-hrishta tandala (in the vernacular Muri) is rice fried in 
a sand bath. This is also a light preparation of rice and is given to sick | 
persons as a substitute for 1 oiled rice. It is also much used by the poorer , 
classes for tiffin and early breakfast. Prithukd (var. Churd) — to prepare 1 
this, paddy is moistened and lightly fried. It is then flattened and husked. 
This preparation of rice is given with curdled milk (dadhi) in dysentery. ‘ 
It is well washed and softened in water or boiled before use. P vasa is a 1 
preparation of rice w^h nine parts of milk. Tanduldmbu is water in which , 
Unboiled rice has been steeped This sort of rice is sometimes prescribed 
as a vehicle for some p nvders and confections.” Baden Powell says rice 
is “occasionally used in diseases of the urinary organs and catarrh; also 
externally as an application to burns and scalds. 5 In a special report 
from Nepal, Hah-c > s s eel to be rice slightly fermented and subsequently' 
dried. “ It is considered a light and nutritious article of diet in illness ana 
is used also as a vehicle for medicine.” Ainslie remarks : *‘ In a medical 
point of view, rice maybe said to be of a less aperient quality than any other 
grain, and is, thereto e, invariably ordered as the safest and best food in 
all dysenteric complaints; for which purpose, in the form of gruel, it is ex¬ 
cellent. The Vytians are very particular ai to the kind of rice they pre¬ 
scribe, supposing the rices of different crops to have very different effects.” 
Rice is, however, regarded as less nutritive than wheat. Being entirely 
free from laxative properties it constitutes a light and digestible article of 
food, especially in convalescence from diarrhoea or dysentery. The small 
amount of nitrogenous matter and potash which rice contains, perhaps 
accounts for the fact that it has been supposed to occasion the scurvy in 
Workhouses in England when given in place of potatoes. In the Pharma- 
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The supposed connection of rice with cholera. 


viTJtrlL A *, • r f'u' a i er IS , r . ecomnlen ded as an excellent demulcent, 
dnn . k . In febrde and inflammatory diseases, dvsuria and other 
aiect ons requirmg this class of remedies. It is rendered more palat- 
Ti - f acidulated with lime juice, and sweetened with stmar 

JCI n tl0 u, I3 . also rec °mmended as an enema in affections of the 
for tw nPr' Wn , nng , cor T ends th ? usc of rice pouhice as a substitute 
stlrches lmseed - mual - R,ce starch ** «ed for similar purposes to other 

rhere appears to be no ground for the statement that a diet of rice 
tends to injure the eyes more than for the belief that it causes cholera 
1 he consumption of new rice is generally however held to be unwholesome, 
liut perhaps, as being of historic interest, the following account of its 
supposed connection with the production of cholera may be here given •- 
1 he first great epidemic outbreak of cholera originated in the town of 
Jessore m the year 1817, and spreading up the valley of the Ganges, 
attacked and decimated the army (one of the largest ever assembled in 
India) of the Marquis of Hastings, then engaged in operations agains* 
ocindia in Central India From there the epidemic extended in a north- 
westerly direction over the greater part of the civilized world. Cholera 
had been known in India before then but chiefly as an endemic disease, 
one or two records only existing of epidemic outbreaks between 1^03 and* 
1756, and even these apparent!} did not spread beyond narrow limits and 
certainly did not extend outside India.” The medical authorities of India 
were, however, m 1817 called upon for some explanation of the new form 
ot the disease, and various opinions were offered. That given by Dr. 
Tytler, the then Civil Surgeon of Jessore, is in conformity with a very 
generally accepted view held by the Natives of the present day. Mr. J. 
Westland (Repo t ok the District of Jessore) gives the following account 
ot Dr. • ytler s opinions and the action taken : “ Dr. Tytler records some 
interesting information regarding a special cause, to which he attributes a 

fmd^ the ^ r ° r f a l» d »™ p ? rt l ? nc 1 e * filing * “ a great Truth which has 
l j. r r ' a vour of the Almighty been disclosed at this station, where the 
disease r,r>l broke 0111.” The heat and humidity of the season had not 
<-nly brought to early maturity the autumn crop of rice, but had imparted 
to it an unusual richness of flavour. The supply of new rice was abundant 
and cheap, and it was eagerly sought after; even before it became fullv 
ripe, it was * devoured with avidity bv Natives of all descriptions.” To this 
extensive use of immature rice Dr. Tytler ascribes the outbreak, and from 
his observations it is clear that it was a predisposing cause. He mentions 
this as an opinion generally received and openly declared by the Natives. 
He states that in many places attacked by cholera, though nothing had 
been done to cut the jungle and drain the pods of stagnant water, the 
mere prohibition by the Magistrate of the sa*e and use of new rice had 
been effectual'in causing an immediate decrease in the disease; and he 
mentions one instance coming under his personal obsc vance. “On 2nd 
September, the use of . cw rice was absolutely forbidden in the jail, and 
on that day cholera disappeared from the jail, one case occurred after that, 
namely, a case of a female prisoner who. having surreptitiously obtained 
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called pitcht or conji is found to be useful in checking atonic diarrhoea. 
It has also been used to make starch bandages. It is employed as a 
vehicle for enemas of opium and gallic acid owing to its cheapness 33 
(Assistant Surgeon Bhagwan Dos (2nd), Civil Hospital, Ravoal Pindi, 
Panjdb). “Rice is used as an astringent drink in cholera and dysen¬ 
tery” (Civil Surgeon G C. Ross , Delhi, Panjdb). 

Food & Fodder.—That the grain of rice is one of the chief articles 
of human food in India, need scarcely be stated here. The section of the 
present article under the heading Rice deals almost exclusively with that 
subject. In many parts of India (as, for example, Manipur) Vice is the 
chief article of food given to horses and cattle, and throughout India the 
straw of the better qualities is invariably collected, cut up into small 
pieces, and given along with several flavouring liquid preparations, oil-cake 
or grain, designated the Currie . The chaff and waste broken fragments 
obtained in winnowing and husking constitute also important articles of 
human and cattle food. These subjects will, however, be found so suffici¬ 
ently dealt with below, in the numerous passages which have been extracted 
from standard works under provincial chapters, as to require no further 
consideration in this place. It will also be learned from these quotations 
that in some parts of India certain rices are grown for a short "period as 
green fodder for cattle or are ploughed in green as manure; the half 
cropping thus accomplished is regarded as beneficial to the soil. 

Husking.-- The subjects of thrashing and husking paddy will also be 
found dealt w ; lh in the provincial chapters. The latter is a troublesome pro¬ 
cess which it took the American pioneer cultivators some time to accom¬ 
plish, In India a large part of the rice sold in the shops, and which is 
exported to Europe ns an article of human food, has been husked by being 
first half-boiled, then dried in the sun, and finally husked by the ordinary 
pestle and mortar 1 his “ par-boiled M rice, as it is called in the trade, is an 
important article, but one which the higher caste Hindus are forbidden to 
eat since it may have been boiled by low caste persons. Husking without 
boiling is^a tedious process, the more so since it is done entirel}' bv hand 



- - Panjdb) a descriptii 

vance for husking rice will be found in which water is the motive power, 
n the plains of India, rice is frequently husked by the same appliance as 
is used in pounding bricks. A pestle suspended from the end of a beam 
is made to fall with considerable force on the grain. A woman, 
standing at the further end of the heavy beam, alternately rests and 
removes her weight from its extremity, and thus allows the pestle end to 
fall upon the rice. A second person attends to the grain, and as 
the pestle is raised a fresh handful is swept underneath. In this contri¬ 
vance, the pestle, as u has been here called, works very generally on a flat 
l he °r dinai 7 Peftfc and mortar it is a common practice 

right and left shoulders. 


for the stroke to be given alternately from the 

lo^oF woeV^bVf Tlfc'f 0 • °" e > lmt i( is commonly an hour-glass-shaped 
half Us d L m-; nn ? fm 1,1 height xv,th a o ntra'l cnvkv excavate,1 for 
which i« £,l^| t ' nyviryslii >' , ’ t: - v greater in diameter'than .he pestle 
The mortar is a ?. 1 4 ( ect kng and about 3 inches in thickness, 

front of th > nen'o. cule hrinly lixed in the ground inside the enclosure, in 
almost dailv^u t nt * i^ Ut ’ l ' ,e °P crn 1 ion of husking, which max be 
“on W,tnCSSed - requires not‘only considerable agi'ity but great 
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cles of food. In connection with the account of the rices of the North- 
West Provinces mention has been made of Philibit rice as one of the most 
highly prized. Under Thana in Bombay a passage is given regarding 
scented rices, but such rices are not uncommon in other parts ot India. 
Orissa, for example, is famous for its expensive perfumed rices. The rices 
of Burma are disliked by the people of Bengal and Madras. Ainslie, 
alluding to this subject, «ays: “ The chief distinction, with regard to ap¬ 
pearance and taste, betwixt’the Bengal and coast rice would seem to be, 
that the former is whiter, boils drier, and is more delicate, in flavour; it is 
commonly, bn those accounts, preferred by the people of rank, to eat with 
curry; and the Patna isdeemed the best. But the Natives of both coasts 
do not like the rice of the higher provinces; they call it dry and insipid, 
and say it is apt to bring on constipation.” 

Spirits. 

274 

• 

l 

The numerous preparations of rice made in India will be found alluded 
to in the provincial chapters, also under Medicine, and as a volume might 
be written on the subject, space cannot be afforded for more details than 
will be found scattered throughout this article. The Indian use of rice in 
brewing and distillation is both universal and extensive. Spirits from 
palm-juice and from rice {sura) are alluded to by John Huyghen van 
Linschoten as having been largely consumed in Southern and Western 
India 300 years ago. Sura is also frequently mentioned in the Institutes 
ot Manu, a work which, according to most Sanskrit scholars, was written 
about 2,000 years ago. In an appeal to the King of Portugal Linschoten 
deplored the extent to which the Portuguese soldiers in India were acquir¬ 
ing from the Natives the pernicious practice of using spirits in place of 
the wine of their own country, and declared that if steps were not taken 
to check the growth of this acquired form of intoxication the army would 
be completely demoralised. A kind of beer {Pachwai) made from rice 
is in almost general use throughout India. 

Boer. 

275 

The following extract from the Gazetteer 01 Bengal maj- be given as 
an example of the passages which occur on this subject, not only in con¬ 
nection with the ai counts of each district of the Lower Provinces, but it 
• may be said of every district of India :— 

“In Nadiya the liquid preparations made from rice are the follow¬ 
ing : — 

“(1) A muni or water in which boiled rice has been Ltecped till the 
i liquor becomes sour; used by the women of the lower classes as a cooling 
i drink in the hot weather; it is not sold. 

" (2) Pa churl i t fermented rice liquor drunk by the low-caste husband- 
. men. and the Bunas, or aboriginal labourers; sold at about a penny the 
quart bottle. 

“(3} Dhcjiomad , distilled rice liquor, is extensively used throughout the 
district, and sold at the rate of from 1 s, 3^. to 2 s. per quart bottle accord¬ 
ing to its strength and quality” {Statistical Account of Bengal, Nadiya , by 
Sir W. IF. Hunter, page 68). 

The reader is referred for further particulars on the subject of rice 
beer and spirits to the following articles, “ Mrdt-Liquors,” Vol. V. 12.1-140, 
“Narcotics,” Vol. V. 330, 332-334, and “Spirit*,” Vol. VI , Pt I!. In 
the remarks under Narcotics, particulars will be found of the methods 
of distillation generally pursued, and it will also be seen that the people of 
India have not onlv known and practised the art of distillation from time 

1 immemorial, but that thei ; apparatus is so simple that no Fiscal regulations, 
however stringent, could, in the present stste of Indian civilisation, com¬ 
pletely controi. prohibit, the rural production and consumption of 

spirits. In a foot-note to Linschoten’s rernnrks regarding spirits distilled 
from p : *! 11-juice and rice, the editor of the Kn ! -h revision (Burnell, 
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Tiele&Yule, 1885) say: “It is quite a mistake to suppose that the 
Natives of India iiave learnt the vice of drunkenness from Europeans. 
Passages in the Maha Bharata, See., show that drunkenness was common, 
and this may be gathered also from the law-books, which forbid the use 
of wine (t?.g., Manava-dharma-Castra, XI., 146 ffg.). In the Abhila- 
shitarthacintdmani (a Sanskrit Manual for kings and princelings, of 
1128 A.O.), though most indecent and foolish amusements are allowed, 
drinking spirits, Sc c., is prohibited ; but several different kinds of spirits 
are referred to.” 

I he European uses of Rice in distillation will be dealt with in the 
concluding chapter of this article, Indian Trade in Rice. 

Rice F lour.— -Throughout India a certain amount of rice is reduced 
to flour and eaten in the form of cakes. Rice flour accordingly appears in 
all the trade returns j thus, for example, Burma regularly exports large 
quantities of that article, on an average say 50,( 00 tons. Dr. Shortt states 
of Madras that in preparing rice flour the grain “ is either steeped in water 
and then pounded in a mortar and the flour subsequently dried in the sun 
or the grain itself is dried in the sun and then ground in a mill. Rice cakes 1 
under the name of 4 Oppers ’ are in general use among most of the lower 1 
orders of Europeans, East Indians, and Native Christians. The rice flour 
is mixed with water and allowed to ferment over night. This process is 
frequently assisted by the use of toddy or the cocoanut tree sap. The 
next morning, it is baked into cakes. Frequently cocoanut milk is added 
to improve the flavour of the cakes. Different kinds of sweet cakes are pre- 
pared from rice flour.' 1 The substance sometimes known in trade as rice 
Hour is the dust and wastage obtained at the power mills. This is chiefly 
exporiod for the purpose of feeding pigs and cattle ( Conf . with p. 653 the 
para, on Ricr, Mills). ° 1 h r j 

. Chemistry of Rice. — In his Food Grains of India , Prefessor Church 
th e following passages which may be accepted as conveying the 
c let facts on this subject:—“The analyst's which have been macle of 
a large number of samples of ‘cleaned*’ rice, give figures which are 
wonderfully accordant, considering the great differences in the appearance 
o the specimens and the very diverse conditions under which they have 
ten grown. 1 he fibre and adventitious earth are sometimes rather high 
roni unperfect cleaning of the grain, but the nitrogenous constituents cr 
» Un ^,? , J° ,< J s oblate within narrow limits—probably nine samples out of 

n will be found to contain not Itss than 7 prr cent., and not more than 8 
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beverage after the addition of a little common salt, or is given to stall-fed 
milch cows. Where rice constitutes the almost entire food of the population, 
the throwing away of the water in which it has been boiled involves the 
loss of some of the mineral matter in which rice is notoriously deficient, 
and is to be deprecated ; no more water should be used in cooking this 
grain than can be absorbed by it.” 

f rh i 6 f ? 1 !°' v ' ng brief note/supplementary to the above, has obligingly been 
f"™i he . d b >', Dr ' Warden, Professor of Chemistry, Calcutta, on this subject. 

• CC 1 S been exarnmed by Lethebyn, Payen, and others. Payen 
gives the percentage composition of dried rice, as, nitrogenous matter 
7 carbohydrates 90*75, fat * 8 , and mineral matter *o. In chemical 
composition rice closely resembles the potato ; one hundred parts of dried 
po ato according to Lethebyn’s analysis contains, nitrogenous matter 
•3 4, carbohydrates 88, fat * 8 , and saline matter 2*8 parts.” 

ripn^° me ? lC , an i d Sc J crec }*-'The sacred uses of rice will be found suffi¬ 
ciently indicated in the chapter which deals with its History. The reader 
is, therefore, referred to that part of this article, but there are certain minor 
domestic uses that may be referred to in this place. In Nepal and else- 
where baskets are made of rice straw ; and plaited or twisted into ropes, 
t is generally used by the peasants in this country for the same purposes 
as straw in Europe. In the rural parts of the country necklaces and other 
personal articles of adornment are sometimes made of rice stems and 
necklaces of unhusked rice. In Kashmir and elsewhere sandals are aEo 
made of the straw. 

RICE, 

HISTORY. 

Writers on this subject are agreed that the earliest mention of rice 
estivation is connected with China. According to Stanislas Julien, a 
Ceremony was established in that country about 2S' o B.C., by the Emperor 
Crin-nung, in which the sowing of five kinds of grain is the chief obscr- 
™. nce \ f* ie re, S m % Emperor himself has to sow the rice, hut he may 
delegate the sowing of the other four kinds to the princes of his family 
A ceremony traceable to so great antiquity, if there be no possible doubt 
as to rice having always been, as it is at the present day, the .rain as¬ 
signed to the Emperor, when viewed in the light of the adaptability of 
large portions of China for rice cultivation, naturally led DeCandoIle to 
presume that the plant may have been a native of that country. He does 
not., however, restrict its wild habitat to China, but admits that it has been 
found both in India and Australia, under such conditions, as to allow of 
little doubt that It is a native of these countries as well. DeCandoIle, in fact 
simply affirms that rice cultivation in India, though subsequent to that of 
China, m point of date of first record, has been a valued crop since 
class.c periods. One of its Sanskrit names D.Jnya, means “ the supporter 
or nouriiffierof mankind.” “ Ry ti e Hindus it i, regarded as the emblem 
ot \ vcnlth °[ fortune. On a Thursday, in the month of Paush a (December 
to January), after the new paddy has been reaped, a rattan-made grain 
measure, called reh (in Bengali), is filled with new paddy, pieces of gold, 
silver and copper coins, and some shells called eauries , and these are 
worshipped as i he representative of the goddess of fortune. This appara- 
u -’ m ;1 Hean earthen pot and brought nut for worship on 

one 1 lmrsday in each of the following Hiridu months, namely Choitra , 
Srdwnna and Kdrti .a. Such is the form of the domestic goddess of 
wealth of an agricultural people living chief! \ 
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cold season, Vriht, or that ripening in the rainy season, and Shashtika, 
or that grown in the hot weather in low lands.” The above passage 
has been taken from Dult’s Materia Medica of tji' Hindus , a work 
compiled from Sanskrit medical authors. But it may be said that rice 
enters at the present day even more extensively into the ordinances 
of Hinduism, than has been denoted by Dutt’s allusion to the god¬ 
dess of wealth. It consequently was very probably similarly employed 
in ancient times. Neither the plant nor its grain can, strictly speaking, 
be said, however, to be held sacred, though certain rices are used as 
votive offerings at many religious ceremonies. It is forbidden to eat rice 
without having first washed. Young females desiring husbands offer dress¬ 
ed rice to the gods. It is used at the observances after bii th of a male child 
and at the consecration of a Brahmanic disciple. The Brahmans, when 
performing the marriage rites, after having recited prayers, consecrate the 
union by throwing rice flour coloured with saffron on the newly-married 
couple. The Sanskrit word sydla denotes the custom of the bride’s brother 
scattering fried grains at 'the marriage ceremony. And later in life 
women, who desire male children, present offerings of rice and saffron at 
the temples. In Cuttack a form of rice known as bidli is prohibited from 
use at religious ceremonies, since a tradition prevails that it is less pure 
than sarad rice, because of its having been produced by the sage Viswa- 
mitra and not by Brahma, the author of the universe. 

In the Ordinances of Mann (translated by Burnell & Hopkins) 
the word “ food ” is given as synonymous with “ rice.” Thus in Lecture | 
V., 144, it is enjoined that having eaten ‘‘(rice) food” the mouth should 
be rinsed. More frequent mention is, however, made of “ hermits’ (wild) 
rice,” and in these latter passages there would appear to be no doubt the 
allusion is intended for Oryza and not food in its generic sens* 1 , which 
might have originally embraced other grains besides rice. Thus the 
twice-born are directed to offer the five great sacrifices, “with hermits’ 
(wild) rice,” with various pure (substances), or with herbs, roots, and fruits. 
Wild rice in Sanskrit works is spoken of a- nivdra , and, according to 
lexicographers, various Sanskrit names are given to the cultivated rices 
such as dhdnya , vrihi, sydli, jf.va-sadhana (this is to say means of subsist¬ 
ence or rice), and tanonn, shashtika (a quick growing rice), and mahush - 
thaka (a peculiar form of kidney-bean or rice). Most of these names are 
traceable to roots which denote life, existence, subsistence. Thus dha means 
to support, conceive; it gave origin to dhutri a founder, a creator; to 
di'aman, a dwelling-place, home ; and ultimately to dhdna , grain, i.c.. rice. | 
So in like mnnner jiva conics from / :\ to live It would thus seem that 
in their origin, the Sanskrit names for rac were associated with the most 
primitive conceptions of tbehuman mind, and hence it is just possible they 
may have matured into specific significance at comparatively later periods. \ 
At all events, we find even i r.'in (which many writers accept as tne most 
direct Sanskrit name for the grain) associated also with other food mate- ! 
rials. 1 hus, for example, we meet with vrihi-kancana (a synonym for 
viasitra) as denoting the pulse Lens esculenta, with vr 7,t-;tin" millet 
Setaria italics, and vriht-ka - a, the millet Panicum iniliaceum. So again, 
special forms of rice are specified as vr'Iii-aheda, ■: r'/ti-snshtha. the latter 1 
j t^nya. The word vrthi would appear to have been 

derived from the root vrf, to ch< ose or select. As a possible historic fact, 
which would nave a bearing on the cultivation of rice in Upper India, it 1 
ma> be said that the word vrfhi, while it does not occur in the Rig-veda* 
is met with tn the Atharva-vcda, and is thustraccable to a period probably 
at least iuoo B. C. , 

1 he most general vernacular name for wild rice is, however, vr f 
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and the plant occurs plentifully in Madras, Orissa, Bengal, Cachar, 
Burma, Cochin-China, and Ceylon. It has also been found at numerous 
isolated localities throughout the more northern tracts of India wherever 
a large supply of water exists. Some doubt, however, may be entertained 
regarding the remarks of popular writers, on the more northern tracts, 
since rice often persists self-sown in swampy lands under such conditions 
as to be readily mistaken for the indigenous plant. In fact, it may be 
said that the undoubted wild habitat is within the region where the word 
art occurs in greatly diversified tongues as its most general name. 

The genus Oryza and, indeed, the tribe of grasses to which it belongs, 
may be said to be tropical, South Asiatic, Malayah, Polynesian, Austra¬ 
lasian, and American. We possess in this fact a reason why the state¬ 
ments of writers, who would extend the Indian wild habitat of Oryza into 
the upper drier tracts of the Peninsula, and even across the great moun¬ 
tain chain on its north into Central Asia, should be accepted with cau¬ 
tion. There are several allied grasses which often occur in rice-fields and 
natural swamps, which the writer has found to be sometimes designated 
“wild rice.” These yield edible grains which undoubtedly resemble rice, 
though botanically they are quite distinct. The most fruitful cause of mis¬ 
leading statements as to the occurrence of wild rice proceeds, however, from 
the fact already mentioned, vie-, that the aquatic inferior forms of Oryza 
sativa manifest great facility in becoming naturalized wherever favourable 
circumstances are offered. Of th»s nature very probably are the wild rices 
of certain authors on Panjab and Kashmiri Agriculture. The w ; riter has, 
however, seen samples of rice, stated to be quite wild, which were collected 
by Dr. G. King in Central India, and by Mr. J. F. Duthie in Aligarh in the 
North-West Provinces and on Mount Abu in Rajputana. At Azimghar, 
wild rice is reported to bear the name of tenni. Roxburgh gives the 
name uri t as used by the Telegu people to denote the cultivated sorts of 
rice collect vely, urln> the grain in husk, and brium, the grain after being 
husked, that is to say, “ Rice.” The wild plant, he informs us, is called 
by the Tclegus newari. In passing it may be remarked that Roxburgh 
gives unu , dhdnya , and vrihi as the Sanskrit names for rice, but the first 
mentioned docs not appear in any of the modern dictionaries and is prob-« 
ably a Coromandel supposed Sanskrit word. 

Moodeen| Sheriff says the plant is known to the Tamil people as 
bearing the Sanskrit name tandaUnn. In dictionaries tanonu occurs. In 
Mahratta rice is known as tdnddla , and wild rice, a,s already remarked, is 
at Azimghar called tenni. Sir Walter Elliot (an author who carries 
great weight in matters connected with the Telegu country) gives vori, 
mattaharulti, and erra jilama vadlu as its Telegu names. He speaks of 
wild rice under the name of ?ievari dhdnyamu (a name which, like many 
others used by the educated people of India, is directly traceable to the 
Sanskrit), The word art si in Tamil denotes ‘ husked rice,* in Maiayul the 
held crop is ari ,and in Kan arose, akki. The field crop in Tamil is sh&H % 
a word used almost throughout India (from Assam to the Panjdb and 
Kashmir) to denote a special class o! rices. 

In Burma, ri< e known as sun or sa-ba. In China, tan is the general 
term, when husked it is mi % and glutinous' rice is no. In the tract of 
country between China and India, inhabited by warlike, antagonistic 
tribes who until recently had little or no dealings with each other and 
mostly speak monosyllabic languages, rice bears many undoubted abori¬ 
ginal names, Thu • uplc, in the Garo Hills it is generally desig¬ 

nated mi (a word which rnav be idem! <»1 with the Chinese). In the Naga 
Hills thr two chief crops ire known as ttcei and t <rdi or chcdi. In the 
Kh.a :a Hills the collective naive for rice u-kyba {u "male,” 01 “the” 
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and hyba, '* rice”), Rumphius tellsjus that the Malay name for the field 
crop is padi (a word anglicised in modern books into ‘‘Paddy”), that the 
grain is bras and when cooked nassi. In Malabar, he says, rice is known 
as ncli , in the Celebes as pare , in Java as bras , and in Amboyna as ha la. 

Throughout the area of the South Asiatic supposed wild habitat (from 
Madras to Cochin-China), an extensive series of undoubted indigenous 
names occur, not only for each form of the cultivated rice, but for every 
process of its cultivation and manipulation, until it reaches the stage of 
being cooked, when each special preparation has similarly assigned to it a 
separate name. It would expand the present article too much to attempt 
to give numerous examples of this redundancy. Rumphius cites its occur¬ 
rence in the various languages of the Malayan countries, and in Bengal, 
every district almost has a complete vocabulary of such names and terms. 
Thus opening Sir W. W. Hunter’s Statistical Account of Bengal by chance, 
in Vol. VII., page 71, the names in Maldah are found and at 238 in Rang- 
pur. These may be exhibited by way of illustration : 
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The seed ..... 
Plants a foot high and ready for trans 

planting. 

Plants throwing out cars 
When the ears have appeared 
When the substance or as it is called 
the milk has formed in the grain 
When the grain is ripening . 

When ready for reaping 
Unhusked rice .... 

Husked rice .... 

Husk ...... 

Husked after being boiled . 

Husked after being simply soaked in 
water ...... 

Husked after being ripened in the 
sun ..... 

Fragments of rice broken in husking 

Boiled rice. 

Boil 'd, then parched in flat pieces 
Rice soaked boiled, dried and husked 
afterwards blown out by cooking ii 
hot sand ..... 

Rice huskr-d in heated sand, the husl 
coming off natutally as the grain ex 

pands . 

Cakes from rice flour . 

Spirits from rice .... 

Rice beer. 

Liquor made of rice boiled with milk 
sugar, ghf, and spices 
Rice mixed in wat ;r and left over night 
fall till it becomes sour 


Maldah. 

Rangpur. l 

Bihan. 

Bij or bichhdn. 

Phdl. 
Cambhar. 
Phulart. 

Neochd bichhdn. 
Kanck thor. 
Pkuldn. 

Dudhi-khotan. 

Dkdn. 

Pakkd Dkdn. 

Phdr>. 

Chdul. 

Jus. 

Dudh bhara. 

Kdlu pakd . 

Purd pakd . 

Dkdn. 

Chdul. 

Jus. 

Ushnd chdul. 

Arod. 

. 

Bhdt. 

Ckird. 

At dp chdul. 

Khud. 

Shut. 

Ckurd. 

Muri. 

Muri . j 

Khdi. 

Pishtak. 

Dhuttimad. 

Pachwdi. 

Khui or l it. 

Pit ltd . 
Denomad. 
Pachtsdi. 

| Paramattna, 

. 

Pan tit a bhdt . 


Names for 
Parts of tho 
Plant & 


The above by no means represents all the terms in use, since these 
aie extended to every stage of agricultural operations and culinary pro¬ 
cesses. Among the aboriginal tribes of Chittagonj 


three chief terms are 


in use : germinating rice, gej, when forming the ear, thor, and when fully 
ripe, pakna. In Burma rice in husk s saba t husked rice, tsan, and when 
cooked, tamin. Wild rice is known as nat^saba or saba^yamg, the 
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of und^,^ 9 1 , In ? i > thC names r) . arc most 'y derivative, and many of them 
" d ° ubted Sanskrit origin. Rice may be wild in Kashmir, but until the 
writer has examined a sample of the hama (alluded to by Mr. Lawrence in 
the account of Kashmir below), he feels it to be safer to assume that 
hama is only an ancient or more completely acclimatised stock than kre 
if indeed,as already suggested, it does not prove to be a species of Leersia! 
i o authentic mention occurs of wild rice in connection with the Pan- 

Jf b L‘?1 eed,SteWart e j? reS A sl >' sa J s that he had failed to find it fthe 
doubtful case mentioned by Aitchison and quoted by DeCandolle may 

therefore, be set aside. Nor has wild rice been recorded in Sind Balu’ 
chistan, Afghanistan, Persia, Arabia. Aitchison alludes to rice cultiva- 
tion in Afghanistan up to altitudes of 7,500 feet, but Boissier, Flora 
Orientalts, does not even refer 10 it as cultivated, and, indeed, he describes 
only two grasses of the Tribe Oryzk," DeCandolle writes • “«Accord- 

Susida ^a‘ St i°h Ul f ?yS Stra *?°- ‘rice grows in Bactriana, Babylonia, 

Susida; and he adds we may also say in Lower Syria.’ Further on he 
notes that the Indians use it for food and extract a spirit from it. These 
assertions, doubtful perhaps for Bactriana, show that this cultivation was 
firmly established, at least, from the time of Alexander (400 B.C.), in the 
Euphrates valley, and from the beginning of our era in the hot and irri¬ 
gated districts ot Syria. 1 he Old Testament does not mention rice, but 
acarc ul aid judicious writer, Reynier, has remarked several passages in 
the 1 almud which relate to its cultivation. These facts lead us tosun- 
pose that the Indians employed rice after the Chinese, and that it spread 
still later towards the Euphrates -earlier, however, than the Aryan 
invasion into India. A thousand years elapsed between the existence of 
this cultivation m Babylonia and its transportation into Syria, whence its 
introduction into Egvpl after an interval of probably two or three ccntu- 
rics. There is no trace of rice among the grains or paintings of Egypt ” 
The above passage has been here reproduced to show the opinions 
he d by so eminent a botanist as DeCandolle, on the origin ofriceculti- 
vation and its distribution to Central Asia Persia F 1 ?• 1 , 

Europe. To return, however to India it‘muy^bTsakfe; ^ 

it occurs in the more modern Sanskrit works. Thus, for enmnk iti * 
often alluded to in the Ordinances of Menu -a fact which perhaps mTgln 
be accepted as agreeing with the opinion that the work was wntten 
about too to 5 °e> A.D., the author being a Panjdbi Brahman who wrote 
for the Decoa. and South India. In other words, that great work was 
wT'tten m the very region where the uri or nevdri was a prized luxury 
attainable onl^ by the rich or by religious devotees. ^ 

Commenting on the identity of the Persian and Tamil names shAli 
Crawford wrot c^ri.-Hortl Sac., Ind. Jour., I 'ol I (Zw Series) 
V> : T. 1 his leads to the belief that the grain was most pro- 
bablv introduced mto Persia irom Southern India in the course of that 
mant me trnde which is known to have been carried on for ages between 
the ports on the western coast of India, where the Tamil S the verna- 
cukir tongue and those on the Persian Gulf. Had this cereal reached 
ersia .mm Northern India, its name, ns in the case of wheat, would have 
been traceable to the Sanskrit or one of its derivations.” 

T a ,Tn le *5 Burnell in drawing attention to the resemblance of the 
Tamit word arttt to fc* Arabic and Greek names for rice, say 

n oZ hcrc a str0T ]g temptation to derive the Greek oputa, which is 
UI fJ of Ulir word ’ tbrou K h - r t rtso, Fr. rig t fcfc., from the Tamil ariii 
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rice deprived of husk, ascribed to a root ari, to separate. It is quite pos¬ 
sible that Southern India was the original seat of rice cultivation. Rox¬ 
burgh ( Flora Indica , II., 200) says that a wild rice, known as newdrt by the 
Tclinga people, grows abundantly about the lakes of the Northern Circars, 
and he considers this to be the original plant. It is possible that the Ara¬ 
bic al-ruse ( arrusB ) from which the Spaniards directly take their word 
arroz, may have been taken also directly from the Dravidian term. But 
it is hardly possible that opu^ct can have had that origin. The knowledge 
of rice apparently came to Greece from the expedition of Alexander, 
and the mention of opv^a by Theophrastus, which appears to be the 
oiliest, probably dates almost from the life-time of Alexander (d . B.C. 
323). Aristobulus, whose accurate account is quoted by Strabo, was 
a companion of Alexander’s expedition, but seems to have written later 
than Theophrastus. The term was probably acquired on the Oxus, or 
in the Panjdb. And though no Sanskrit word for rice is nearer opv^a 
than vrihi , the very common exchange of aspirate and sibilant might 
easily give a form like vrisi or brisi tComp. hindu, shtdu, See.) in the 
dialects west of India. Though no such exact form seems to have been 
produced from old Persian, we have further indications of it in the Pushtu, 
which Raverty writes, sing, ‘a grain of rice,’ lo'rijza’h,* pi., 6 rice’ otVi- 
jzey ,* the former close to Oryza. The same writer gives in Barakai (one 
of the uncultivated languages of the Kabul country, spoken by a * Tajik ’ 
tribe settled in Logar, south of Kabul, and also at Kanigoram in the 
Waziri country) the word for rice as vfrizza, a very close approximation 
again to Oryza. The same word is, indeed, given by Leech, in an earlier 
vocabulary, largely coincident with the former, as rizza. The modern 
Persian word for husked rice is birinj and Armenian britiz. A nasal form, 
deviating further from the hypothetical brisi or vrisi, but still probably 
the same in origin, is found among other languages of the Hindu Kush 
tribes, eg., Burishki (Khajuna of Leitner), bran; Shina (of Gilgit), 
bftun ; Khowrr of the Chitral valley (Arniyah of Leitner),£'nf»j. 1 * > 

The area of wild rice, corresponding to that in which uri or art and 
other such names are us^d (and that too in the most diversified aboriginal 
languages) leads naturally to the supposition that in India rice cultivation 
may have spread from there all over the rest of the peninsula and ulti¬ 
mately across the Himalaya. This diffusion of the knowledge of so valu¬ 
able a crop seems, as DeCandolle sugii sts. to have taken place even 
prior to the Aryan invasion, and it may be added that the aboriginal 
names for the wild plant would in that case most probably have 3ccom- | 
panied its cultivation until they gradually became absorbed in the more i 
cultured tongues, some of them being even fused into the earliest Sanskrit 1 
conceptions. Considerable liglu would be thrown on this subject by a care¬ 
ful search in Sanskrit literature with the view of establishing the relative I 
ages ol the Sanskrit terms, as, for example, when they came to be unmis- 1 
takably assigned to this grain. Rice is not likely, however, to have been I 
known to the Sanskrit authors much before the date of the later Vedas, and. 
as already remarked, the names used in Upper Irdia for the plant and I 
the grain are mostly derivative, many of them of Sanskrit origin. 

1 he redundancy in names that exists within the area oi wild habitat j 
(and which is by no means so comprehensive outside that area) seemed to 
support the general conclusion. In order,however, to obtain some informa¬ 
tion on this subject, drawn from Persian and Arabic litera’urc, the writer 


HISTORY. 


• /a is Raverty ? s mode of exn.essing the sound of French j, generally rendered in 
India ssh. 
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addressed a letter to Mr. C. d. LyalI (Secretary to the Government of 
India in the Home Department), a well known Arabic scholar. Mr. Lyall’s 
reply is so full of interest, in linking together the various theories and opi¬ 
nions which have been briefly reviewed above, that the liberty may here 
some of its more instructive passages :— 

4 il ere T Can '! 3e n ? . c ^ ol ^ ) . t tbat tbe Arabic names for rice are not derived 
trom the ramil artSi. Rice cannot be considered a crop of the Arabian 
peninsula— that is, of the people to whom the Arabic language properly 
belongs It is indeed now grown in the lowlands along the western shores 
tbe Vl rSian Gulf * ai ? d P t °. ss ,' b1 / in Yemen, but is of recent introduction 
there. 1 he great tract in which the Arabs first became acquainted with it 
g- 6 b ° undar i es ;of Arabia, vie , Babylonia and the tract between 
t e Lpper Euphrates and Tigris. The Arabian names for rice are aruss 
uruse, ure, uruz, (irus,drue, ruez , and run*, the last a form used by a 
tribe called Abd-al-kais, settled in ’Oman and Bahrain. The last form 
points to the double sz in the other forms being a substitute for ns. The 
form in use in Babylonia was uruzzd or armed, evidently the 
original of the Greek ppvZp. It was here, and not in Bactriana, that the 
Greeks first became acquainted with the grain and the name. The Aramaic 
^nni nSCV1 M e D Iy borrowed from the Persian. I am not aware of any 
hntT&A ? ld f ers,a P literature of the original of the modern form bit ini; 
oHcrinfl Ar ^ b ?“ A . rama l c fo ™ s clearly point to virinei or znrinza as this 
^ lS 13 confirmed by the Armenian brim , the Pushtu wrieha, 

an « *^' lc ! w > ar S r m ln J (g initial pointing to an older zv). 

Now virinzijs exactly the equivalent we should expect of the Sans- 
H ln San skrit regularly appears as s in old Persian (sahasra= 
in a , : htma ~ mma ij»-‘daya=:eereda, fgc.). But Persian words contain- 
ing a corresponding to Sanskrit h are not loan-words from Sanskrit, but 
sister-words. They point to the time when the two branches of the Aryan 
frnm a together and respectively developed their phonetic peculiarities 

fore from ac fmn? ►«*»*« to both. H It is certain, th£S 

We, trom a comparison of vmnzt and vrthi, that the Persians did not 
borrow thc cultivation of rice from India, but that that cultivation existed 
in the tract where the two races dwelt together, before the Indo Arvant 

A?rfa n n d a e or hr/n C ^ P ^ b " r the ?=^-Aryans oc^S 

Airy ana ui 1 r an. If th: ; tract was Bactriana, which Strabo^ mentions as a 
great rice country, the name may have originated there. It seems perfectly 
Tim! n A rannot have or ‘g"' a .tcd within India, or.be connected with any 
lamil name now current. Vrtht, vinmi, is the parent of the Semitic names 
and also of the Greek 0 pu£a, which was borrowed from the Aramaic of 

Avt»A,°,T ri 4 thr '. H : gh il is a,EO lht: P arent of ail ‘he European names 
except he Spanish, which is l iken direct from Arabic.” 

cenflv r, s “ bsc ' qucnt letter Mr - L ' ,aM " rote to the Editor I re- 
cently came across an interesting article on rice bv Victor Hehn* in 

w,.d, he mentions a much.older word than opvta for rice., vis., icivZnc 
«prof, used by Sophocles. Now while gZ I have shewn, derived 

vXi^o fh r p T a M° r , m f t,,e .' vo r d - ¥ vir ! is evidently Persian, and equi- 
t’xamnle in hctical vtrt»zi or vtnnza, of which we have no literary 

GreX had k,,rV d- Ua f : ' ln ®°Ph odes' time. I need hardly observe, the 
° Tt w,h Awf kA intercourse with, and knowledge of, the Persians.” 

entiielv aPTer- if1 /botanical and philological evidence do not 
, i 1, - J 1 ' f the old Persian word, from which the Arabic, Greek, 

_ _ European names are taken, is not derivable from the Sanskrit, but is 


Culturpfianzcn unil Haunt hior?. 
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cogriate with it, rice cultivation might be supposed to have proceeded 
from the original home of the Aryan race. If this be supposed to have 
been anywhere in Central Asia, it is practically impossible to believe 
that the wild plant could ever have been found there. But there is no 
evidence which goes to show that its cultivation in Southern Asia was 
not so ancient as to have allowed of its diffusion into the Aryan home at 
a period prior to the division of that great branch of the human family. 
Indeed, the chief objection to this hypothesis is the fact that so valuable a 
plant is not pointedly alluded to in the earliest Vedas. But even that 
difficulty is not serious, since a pastoral people, like the early Aryan 
invaders, may not have appreciated its importance until they became 
localised and took to agricultural pursuits. In concluding this brief sketch 
of the main ideas regarding the early history of rice culture, it may be 
repeated that the chief wild habitat of the plant is, roughly speaking, from 
Southern India to Cochin China. That belt of land has often vast marshy 
expanses with low intervening mountains, possesses a tropical climate, as j 
also strong periodic seasons of rainfall ; inundations suitable for the growth 
of rice are therefore of annual recurrence, its cultivation appears to 
have spread from thence eastward to China, perhaps 3000 years before 
the Christian era, and at perhaps a slightly more recent date, westward 
and northward, throughout India to Persia and Arabia and ultimately to 
Egypt and Europe, An enlightened people like the Chinese might be 
supposed to have more readily realised the importance of rice cultivation 
than would the aboriginal tribes on the hills and swamps of Lower India, 
where a sufficiently abundant supply for their wants could be gathered 
from the wild plant. This assumption is practically justified by the fact 
that the aboriginal tribes of Australia have continued satisfied to the pre- 
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sent da) - with their wild rice (which they designated kitteyah), and have 1 
never thought of its cultivation, nor indeed of the cultivation of any plant. 


CULTIVATION OF RICE. 

Some few years ago, it was currently stated that Rice was the staple (CULTIVATION 
food of the people of India. This is true of Bengal, and perhaps of 283 

Madras and Burma, but taking the people of India as a whole, millets and ! 
pulses collectively might, with a greater approximation to accuracy, ( 
be given as the chief food materials. In many parts of India rice | 
is, indeed, as much a luxury as wheat is i: others, and even in rice-pro- | 
ducing countries the poor have often to eke out subsistence by greatly . 
supplementing rice diet with other coarser and less expensive articles. 

In the Returns of Agricultural Statistics of British India lor i 888 - 3 $* I 
(exclusive of Bengal) it is shown tl\at the total land still available for j 
cultivation amounts to S9.oi4.481 acres 1 w ith 45,524,640 acres under | 
forests, 3 117,580,990 acres not available for cultivation, a and 154,653,065 
acres croppid* with an additional a^ea of yield of 14,^5^*424 cropped more 
than once\ Of this cultivated (surveyed) area 26,810,806 acres were | 
found to bo under rice*, A9 pointed out, however, these figures do not 
include Bong. 1, the richest agricultural province in India, but of which ! 
unfortunately no actual survey has as yet been made. This is the more j 
0 ^ e . re g re tted, since Bengal is India’s chief rice-field. Some idea of the ■ 
vast impoitance of Bengal may be derived from the following passage 1 
taken from the Administration' Report for 1882-83 (p. 12) s—" The dis- 

* bincc this was in type the Editc~ 1 — 
following arc the figures now published 
# *36*168,899 ; * 13,921,673; and* 2 
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tricts of the whole of Bengal proper, or the great alluvial and deltaic 
P. n between the Himalaya and }the Bay of Bengal, and' the province of 
Orissa, or the alluvial territory between the hills and the sea, connecting 
Bengal with Madras—a level area of nearly one hundred thousand squau? 
miles unbroken by a single hill, rich in black mould, and of boundless 
reproductive fertility, subject to recurrent inundation and enjoying natural 
facilities such as no other country :n the world possesses for internal com- 
merce and irrigation,—constitute the great rice-producing area of India, 
which is ordinarily much more than self-supporting. The surplus produce 
of this area finds its way, generally speaking, to three directions, from 
winch the rice-trading operations of Bengal are conducted. First of 
course, is Calcutta; the imports into Calcutta have to find food for’the 
metropolis and also for foreign exportation. In the second place come 
Behar and the North-West Provinces, where the demand for rice is 
always in excess of the local supply. Lastly, there is Chittagong, which 
is the centre of a considerable export trade by sea ” The region indi¬ 
cated by the above passage by no means includes the whole of the prov¬ 
ince ruled over by His Honour the Lieutenant-Governor of Bengal. It 
consequently does not embrace all the region of unsurveyed rice-fields 
which exists m (he Lower Provinces. The Government of Bengal, how¬ 
ever, in ds reply to question three of the Famine Commission of 1878, 
lurnished a table of estimated agricultural statistics which gives further 
intertilling particulars It showed the total area of the districts as 
93,196,240 acres (excluding Chittagong Hill Tracts). Of these, =14,64=; 46S 
acres were returned as cultivated and 48,634,497 as under food crops. 
In some of the northern districts and in Behar, rice cultivation is supple¬ 
mented more or less by rabi or dry-weather crops, chiefly wheat, barley, 
and pubes, and bv bhadoi or intermediate crops consisting mainly of 
Indian-corn and millets. In the lower districts, where rice only is grown 
the early and the late rice crops correspond to the bhadoi and rabi of the 
drier tracts. Thus, for example, in Eastern and Southern Bengal, and in 
Orissa, where the rainfall is heavy and inundations frequent, millets and 

?-md g J°rir S . t l t ' comt ' rare almost disappear, and, as a rule, only two 
V nd nee are sown 1 hose are the early and the late (the Jus and 
of Bengal or the beah and rarad of Orissa., the latter being by far 
the more important of the two. Two crops of rice are thus by no means 
infrequent, ami 1 he actual area under rice is thereby greatly increased. 
According to the calculation* worked out in connection with the Famine 
Commissioner s Raport, the area yielding rice in Bengal was determined 
3;,500,000 acres. It seems probable, however, that the estimates 
framed in connection with the Famine Commission erred on the safe side 
bv tindersta mg the actual area and yii id. Thus, for example, Mr. A. P 
MacDonnell, in his enquiry into the question of Food-grain Supply in 


n 1 j n , , 1 if Lm l i u *^ion or vooa-gram Supply tn 

Be iarand Bengal showed that for 16 districts for which fairly trustworthy 
stai.i-t,cs were available, the total cultivated area was 25,0*0447 acres, of 
w iic : 2^,270,225 were under food crops, the analvsis of the food crop area 
r: n r I2 r 24 \ l ^° a . c . res , r llnder r5ce » 5-125,622 under bhadoi crops and 
0, 42,320 under raoi. These 16 districts were, however, in Behar ; nd the 
northern drier tracts where comparatively less rice is grown than in the 
; S r f 1C S ?T cl1 P r(, l u< e . enr, >- and late rice. Since the date of the enquiry 
ln-.titu eel by the Famine Commission it is also probable that the area of 
ncc culture may have considerably expanded. Fortunately, we are now 
in a position to form a more definite idea of certain Bengal crops, 
l hrough the exertions of the Director of Land Records and Agriculture, 
nmi?r Ca l 7 ‘.'I ? ut . tlln ; " f «n>pwlanf rops are prepared, and the District 
' ’ s ,vrir> turni sh the data for these forecasts are becoming able to gra- 
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dually eliminate the errors and difficulties that have rendered it hitherto im¬ 
possible to furnish trustworthy statistics for Bengal. Through the courtesy 
of Mr. M. Finucane (the Director of the Department) the author has 
been furnished with advance copies of these forecasts, as also with valuable 
notes and suggestions bearing on the subject of rice culture in Bengal 
Taking the Forecast for 1889 of “ Winter Rice, ” the returns compiled show 
the total area of the sub-divisions comprising Bengal to have been 97,817,600 
acres, the proportion cultivated to have been 55,407,360 acres, and the 
share of that cultivated area held by winter, i.e , dman , rice to have been 
33,294,720 acres. The crop which followed, vis., the bhadoi of 1890, may 
be here discussed. The forecast showed the total area under aus and other 
forms of rice, jute, sesamum, hemp, indigo, certain pulses and maize, 
&c., to have been 14,593,280 acres. This practically amounts to the stale 
metit that a little less than 26J per cent, of the cultivated area of Bengal 
is twice cropped. Mr. Finucane is of opinion that the proportion of 
bhadoi which actually yields rice is perhaps about 25 per cent, of the area 
of winter rice. Accepting that figure as approximately correct we thus 
learn that Bengal, during a period of 12 month's (for which returns of 
both winter and bhadoi crops exist), had j. 1,618,560 acres devoted to rice. 
A comparison of these figures with those given above will reveal the fact 
that the Famine Commission’s Report was framed on more trustworthy 
data than even the Commissioners themselves gave assurance to. The 
want of a definite survey has compelled statisticians to publish returns 
connected with Bengal as the merest generalisations. 1 he writer has, 
however, found, in connection with articles of Bengal commerce, that 
these so-call. d generalisations agree very closely with commercial statistics 
which are compiled from sources altogether independent of Government 
He has thus been induced, from time to time, to place a much greater 
degree of dependence on Bengal statistics, than the officials responsible 
for their preparation, would, from their guarded language, authorise. In 
the case of rice it is evident that the present returns how a relative expan- j 
sion in each particular which is explicable by the lapse of years since I 
the date of Mr. A. P. MacDonnell’s exertions to furnish the Famine 
Commissioners with details regarding the Food-grain Supply of Behar 1 
and Bengal. 

Accepting, therefore, the above Bengal rice area as correct, the total for 1 
all India la*t year would have been 420,366 acres. This will be seen j 
to be about 10 million acres less than the total area returned in the , 
Agricultural Statistics as having been, during the same period, devoted to | 
“Other Food Grain*.” But the millets and pulses which are grown in 
Bengal would, to allow of actual com;’.irison, have to be added to the ' 
area of * 4 Other Food Grains,” shown above, before a comparison could be I 
drawn regarding the importance of rice v rsns millets & pulses to the 1 
people of India, and an even larger and more important correction would I 
nave to be made for the rice and wheat which is exported to foreign | 
countries. The export trade in cereals and pubes is of not essity drawn 
from the surplus over i >cal demand, but a careful examination of the trade J 
shows a large cultivation of cereals exclusively intended for the foreign 
markets and thereby manifests an increased importance to the people of | 
i a a - 11 a , mixe d diet of millets and pulses. Even, however, after all . 
deductions have been made, rice occupies the foremost place amongst the | 
food crops of India, as it :akes up nearly three times the area devoted to | 
wheat and twice that which yields millets if taken as distinct from pulses. 
But this conclusion after all is only what might have been expected, J 
since by extending the enquiry to embrace China, Australia, America, and J 
the West Indies, rice is found to be the most valuable (single) cereal of | 
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Pages 

where 

further 

details 

occur. 


'• S2 3 

II. 572 

HI. 533 
IV. 602 
V. 602 
VI. 61 A 
VII. 625 

VIII. 62 


Provinces. 


Bengal . * 

Madras. 

Bombay (including Sind) 
N.-W. Provinces 
Oudh . 

Panjdb 

Central Provinces 

* Upper Burma 
, ^ Lower Burma 
IX. 632 Assam . 

I Berar . 

Coorg . 

I Ajmfr-Merwara 
Pargana of Manpur (Centra 
India) 

Total 


7 '{ 


Acres of 
rice. 

Acres of 
wheat. 

Acres ot Other 
Food-grains 
(=barley, 
oats, millets, 
& pulses). 

No statistics. 
6,285,806 
2,239,198 
4,333,9 23 

2,439,228 

690,565 
3,735,566 
1,605.936 
4,067,606 
1,262,791 
19,840 
74,499 
75S 

No statistics. 
20,360 
2,312,930 
3,479,2/9 

1,489,921 
7,37h9 77 
3,53C94i 
9,185 
Nil. 

12 

942,029 

Nil. 

9,54S 

No statistics j 
13,027,269 

17,823,577 

1 7,052,358 
6,433,3*34 

1 *,787,458 

4,Si 1,519 
1,186,486 
49,790 
61,665 
2,878,260 
1.6 11 
163,294 

QO | 

2,831 

2,254 

26, Si 0,806 

19,170,013 | 

76,178,925 


It will thus be seen that, after Bengal nf th«. _ • ,, , 

the North-West Provinces, Lower Bu?ma andtherP^YT"’ . Madr 5 * 

placed under liberal contribution in the above remarhs'bnt arcad y been 
may be here given regr.rdine- tho relaC'-o rrin?-imnfV° r a bother passage 

vviii- Other food substances. Jhe total population of India (d?ah fn'the 
Kq)0!l) is given as 181,350,000, the total acreage, under food croos a' 

1 'A 250,000, the outturn of food as si s-;n 0 oo tone and 1 f ?S ’ a ! 

India as 47.165,ooo tons, thus Iwv'mg'a^urplus^or^xijorf or^for^h'o'more 
luxurious consumption of the rich nf c to- r ^ *nn a u 1 r mo , re 

r-rt ** a WateSfRa. c ,»rss 

shows 07 mil,ions as eatim? r re Omm* 7 . 

of ^ ndia U,e Commissioners 1 sajf*'inthePan- 

iftC h P^ra, h p^nc P cr:^ r f n a r d ° A™ ^ -^henortb^n part 
let- f, ,v n in the nins -rid <J l lzerat > ,he poorer classes live on the mil- 
Prinrioailv "he-t and .’-W d ? ‘P"' 0 -'' and h'ram ; the richer classes cat 

Dortionrf Central ill In C 'P' P. ,0 P cr and 0rissa - and ‘he eastern 
P • ' ,n A ■ Y cntr al India, ncc is the prmcipa food, the coarse, cnrlv rice 
tiicen by the poor, the finer, late rice b 'h^rich fn the 
L 0 mb!t-D, l can PCi -u 1 '?hK rl °V he Central Provinces, in Berar, in 
efile t tv S '-r f n ; ,,lhern r ‘Madras, 'he two large 

' , V - r and ‘' i' a ) form the principal food, the Brahmins pene- 

h ;md " hcal - Mvs.>re the ordinary^ 

er.i d^u </nl!m»,..?^; *" .‘! K :, S0Ulhcr " P-vt ol Madras and west- 
9 - lCe 18 dl,Gfl y consumed, though there is also a 
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good deal of millet grown and eaten. All classes mix pulses with their CULTIVATION 
food, the nitrogenous matter which is found in the pulses supplying an in¬ 
gredient of which little exists in the cereal grains, and which is necessary 
for the proper nutrition of persons who rarely eat meat. 

In the following pages a somewhat extensive scries of quotations will 
be found grouped under the provinces to which they refer, f he writer has , 
found the available material on rice cultivation too imperfect and often 
almost so contradictory as to not allow of his writing a separate provincial 
article. The preferable course, as it seemed to him, has been followed, viz., 
of allowing district writers to speak for themselves, even though this has 
involved a certain amount of repetition. 


I.—CULTIVATION IN BENGAL. 

References. — Food-grain Supply of Behar & Bengal* by A r. Vac Don¬ 
nell; Cultivation of Rice in Bengal. by.C. B. Clarke, Kew Bulletin, Dec. 
i888,pp. 28J-29T ; Report on Agriculture of Lon a rdaga, oy B. C.Basu; 
Report on Agriculture of Dacca, by A.C.Sen^ 


XII, 1(^9! Pro. (1862), 8, 9 *(i864\ 47 ; XIV. 273-283. New Series, II.’, 
24-90,102-1369 ! 77 -‘ 9 °> Sc!., 8-12 ; 111 ., Sc!., 5 : 6, tProk l^\\E ro ' y Z 7 - ’ 
Grierson, Behar I .asant ./;(* 



Bengal ; Statistical Account by Str W. IV. Hunter 
ganas), I 34 -t 38 , 3 * 4 - 325 ; JI - (Nadiya), 33 , <- 4 > f- 9 

« - 7 r 7 t 1 . . - <? j . I M ufrli 1 . A ^ (/- 


Vote. 1. (24-Par- 
t fesscr) i8a , 2 :2, 
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St 

?m\cc?a1% 'intohUy'fust before ’ ih~ ' dot at the /• rifle of jaganualho. 
Puri); Prices of rice during and si ire the 141 b century, 327 / //., 

KeioPt o n-nthnl ceremony — rice earn 'd, t v the bridegroom s father, ^2. 
adopt ’d into Hi*: fill ism O'. Riikshaua tnnmag (a c< ::iouy derived from 
the aboriginal tribes) . name of child determined by manner grains of 
rice fall to the bottom of water, 81 ; Appendix, 14-15 ; 3 *> 44' 46 , 5* (sctls 
suited to rice) ; 51 (rice blights) ; the poor who live on a daily mess Of 
rier only, most liable to elephantiasis, 63, al<o cutaneous diseases, 6$ ; 
the Kail sun-.irs by touching conked rice, 77 ; rice cultivation. So, <j*> ; rice 
cultivation in Cuttack, 180-133 ; area under rire, and yield, 18 $• 

Area under, and Traffic in, Rice. 

According to the review of the figures of rice area in Bengal given 
above, there were la^t year 33,294,720 acres under winter or damn rice and 
approxitnatelv 8,323,880 acres under Bhadoi (the arts, horo, :tn(l ether 
minor crops ot u cr ra i n ). Xhese figures thus show u total area producing 
rice of close 011 42 min. n acres. 

One of the earliest allusions to the Bengal traffic (on the part <>f Euro¬ 
peans) is that given by John Huyghen van Linschoten, whose journal wav 
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; PP- 523 - 572 . 

Madras. 

PP- 572—581. 

Mysore, 

PP- 581—585. 

Coorgr, 

PP- 5 S 5 -SSS. 

Bombay, 

' pp. 5'>'8—600. 
Sind, 

pp. 600—001. 

N.-W. P. & 
Oudh, 

PP* 60 j — -Ci4* 
Panjab, 
pp- <>t ;—oj2. 

Kashmir, 
pp. <22—624. 

I pp. OP5—626. 

‘ Burma, 

pp. 027—032- 

Assam. 

pp. 0J2 - 037 
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victiak inJtfu • T f CC0 , uni 7> says, “is most plentiful of necessary 
all the FiK iV j f ° r l h j re ' s more of !t t' n that country] than in 

Aether from ^11 d ° !ade dlvers shi PP es [therewith], which come 

thfn^t ;„ n places, and there is never any want thereof, and all other 

rili n ’ , a ? d i 0 2°,S d a " d chei Pp that it were incredible to de- 
for m’™..ii s Bengal tiafiic which has certainly been of vast importance 

of rZrHc ha ? f? >' ears , ma y be examined according to four separate sots 
of records— -(i) Internal or carried by road, rail, and river - (2) Traps- 
frontter; (3) Coastwise (that is dealings between one Bengal port and 

Trade. 1 * ^ b D BcngaI and other Indian P 0rts ^ and ( 4 ) Foreign 

. Eternal Trade of Bengal. — While fairlv accurate statistirc: 
exist for the rail-borne and chief river traffic from district to district within 

tr0m a? d i° °c th e r P rov . inces > liltle °r no information exists 
regai ding the road traffic of the province as a whole, though a good deal is 
known of the supplies carried along the roads into the chief cities. A lar^e 
margin must, however, be allowed for this defect since there can be no 
doubt but that the seaports drain supplies by small country-boats down 
minor rivers and by carts along the roads, and the amounts thus carried 
escape registration. But accepting the published figures of railway, river, 
and road trade as approximately conveying an idea of the Bengal Internal 
I rade in rice, the following balance sheet may be given of the chief transac¬ 
tions dividing nee as is customary into “ Unhusked ” and “ Husked” : — 
Balance sheet of the Rice Trade of Bengal treating the City of Calcutta as 
a foreign country with which the Province has transactions . 


Kinds ot Kice. 

Gross Imports. 

Gross Exports. 

Unhusked ( — Paddy) . 

Husked (=*Rice) . . , . „ * 

Total 

Dcd, 

Net Exports frum the Province to Calcutta and tc 

Mds. 
11,64,469 
9>35ji 16 

Mds. 

14,11,407 

1,53,22,290 

20,99,585 

1,67, 33,697 

jet Imports . j 

) other Province * 

2 °,99,585 

*,4 r >,34,u2 


■ Ol the Provinces which supplied Bengal with paddy and rice along 
internal routes, Assam, in the year under consideration (1888-89), was the 
most important The returns from which the above balance sheet has 
been compiled show Assam to have supplied Bengal with 7,34,169 maunds 
paddy and 5 > 37.793 maunds nee. Of the Provinces to which Bengal ex¬ 
ported, the most important arc the North-West & Oudh, which took 
S,29,390 1 maundslof rice, and Assam which got 3,35,324 maunds. But of 
course b) far the most important outlet for Bengal paddy and rice is to 
the , capital. Calcutta wit h its large population is not only a great con¬ 
suming cent ie for rice, but being the chief emporium in the foreign export 
trade, it naturally drains by rail, road, and river large supplies from the 
province of Bengal and smaller quantities from beyond the province. The 
t. ^rns bore dealt with, show Calcutta to have obtained from Bengal 
1 3’95*p27 maunds paddy and 1,39,62,982 maunds rice, with smaller quan¬ 
tities from Assam (1,060 maunds paddy and 53,324 maunds rice), from the 
Nprth-WestProvim os & Oudh (2,843 maunds rice), and from ihe Panjdb 
( 9 t.\ maunds nee). Calcutta exported also small quantities to Bengal and 
other provinces, hut these have been provided for in the above balance 
sheet, which shows the net exports from the province. A critical examina- 
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tion of the rail and river trade shows Bengal Province to have had in 
18SS-S9 a net export, by internal routes to other provinces, of 71,858 
maunds and Calcutta a net import from all sources by these routes of 
1,45,70,024 maunds. . ^ „ . 0 

The chief river marts in the Calcutta trade are Backergunge & 
Sahebgunge, 16,73,363 maunds; Mldnapore, I 3 » 59>473 5 , Jhalokati, 
6,48,105; Dinagepore, 4,39,661; Hooghly, 3,36,049 ; Barrisdl, 3,03,763 ; 
and some 16 other marts each with between two and a half and one lakh 
of maunds traffic. The chief marts tapped by inland steamers are Midna- 
pore, Kutwa, Kulna, Ghattal, and Santipore, The road traffic is almost 
exclusively from tJtie 24-Parganahs. Burdwan is the largest exporting 
district which employs the railway to convey its surplus to Calcutta. In 
the year under notice, it exported 5,31,611 maunds, was followed by Bhul- 
pore with 3,63,303, and other stations with smaller amounts. Along the 
course of the Eastern Bengal State Railway, BogTa furnished the largest 

1 Ft may, perhaps, be here pointed out that an error is involved in totalising 
the weights of husked and unhusked grain, since a loss in weight would 
necessarily occur on the paddy being husked—a loss of one maund reduced 
to 25 seers. It was, however, deemed a more instructive course to.allow of 
this error than to reduce all weights to that of husked .grain, since in India 
it seems probable the interchange of unhusked rice is largely to.meet the 
supply of seed. At all events, the traffic in paddy (=.unhusked) is very 
much smaller than in rice. 


CULTIVATION 

in 

Bengal. 


Trade. 


Husked and 
Unhuskod 
Rice. 


(2) Trans-frontier Land Trade of Bengal. —The following may Land iraJo. 
be given as the transactions across the land frontier of Bengal in paddy 29O 
and rice ; — 


J 


Kinds of Rice. 

! Gross Imports. 1 

Gross Exports. 

Unhusked (“Paddy) .... 

Husked (*=Rice). 

Mds. 

. 6,50,703 

. 1 3,88,278 

Mds. 

^2,835 

24,691 

Total 

.[ io,3S,q8i 

47,526 

Deduct Exports 

1 

47,536 


Net Imports 

. ! 9,0*,455 



It will thus be seen '.hat the province obtained a net import in its favour ! 
of 9,91,455 maunds. The chief countries with which these transactions | 
were made were, as is usually the case, Nepal, Sikkim, and Bhutan, but 1 
the imports came entirely from Nepdl. 

{3) The Coastwise Traffic of Bengal.-— The experience gained in 
connection wilh^ll other commercial articles is no less true of rice, namely, I 
that it is extremely difficult, to give a tabular statement for a required I 
period of the intra-portal transactions within the province and the inter¬ 
provincial exchanges, by sea along the coast of India. The imports by 
one port arc to a large extent the exports from another, but the period 
o. record closes necessarily with a large proportion of the exports at sea 
and therefore not included as imports. The final destination of a cargo J 
may also, and frequently is, altered by telegraphic instructions, <0 that | 
what has been recorded as an export destined for one port, actually appears 
in the receipts 01 another. Allowing for these errors the following balance 
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sheet may be given of the Bengal coastwise transactions in paddy and rice 
for the year 1888-89:— 


Kinds of Rice. 

Gross Imports. 

Gross Exports. 

Unhusked (= Paddy) . j 

Husked (= Rice) . ( 

Total .| 

Ded» 
IS 

Mds! 

5,83,805 

Mds. 

3,36,249 

57, *8,333 

6,09,521 

60,54,582 

jet Imports 

let Exports 
(or in cwt « 

6,09,521 

__ 54,45,o6i 

3,889,329) 


Of the imports of rice in husk 22,871 maunds came from British ports 
within the province, and of husked rice the major portion was received also 
from British ports within the province, namely, 5,49,710 maunds, Burma 
having supplied only 34,059 maunds. The bulk of these imports were 
derived from Balasore and Chittagong and were taken by the port town 
of Calcutta. Of the exports of rice in husk Madras took 2,98,418 maunds, 
and of the husked rice Bombay imported 34,17,891 maunds, Madras 
having stood as the next important recipient of Bengal husked rice, viz. y 
}3 > 5^*086 maunds, while the greater part of the balance was shown as 
intra-portal transactions within the province. But analysing these figures 
more fully by removing from consideration the purely intra-provincial 
transactions, it is seen that Bengal had a net export of husked and un¬ 
husked rice of 5445,514 maunds, and that the share of that trade taken by 
the port town (Calcutta) amounted to 40,85,732 maunds or 2,918,380 cwts. 

(4) Foreign- Trade of Bengal in Rice.— Under this heading is 
recorded the Bengal transactions with foreign countries. Following the 
system pursued above a balance sheet of this trade may be given 


Kinds of Rice. 

Gross Imports. 1 

Gross Exports. 

Unhusked (*» Paddy) 

Husked (= Rice). 

Total 

Chur or H 

Ded 

r 

Mds. 

Nil. 

75 

Mds. 

56,67 7 
89,83,808 

_ 75 

90,40,485 

attened rice . , 

Total 

uct Imports . J 

^et Exports 
(or in cwt. 

_S, 5*3 _ 

<♦0,46,068 
75 

<♦0,45,993 

6,461,423) 


The share taken in these foreign transactions by Calcutta amounted to 
81,37,232 maunds, or 5,'-12,309 ewt. 

Now, if we add together the net foreign exports by sea, the net coast¬ 
wise exports to other provinces, and the net exports to other provinces by 
rail, road, and river less the net trans-frontier imports we shall obtain an 
approximate conception of the amount of rice which leu Bengal during the 
year 1888-89 ;— 

Mds. 

Not lureivrn exports.90,45,993 

Net coastwise exports.54,45,5 >4 

Net rail and nvor exports ...... 71,858 

r 4 f t . , . 1 7*5,*3,365 

Less trani-fronlier net unpoits.9,91,455 

Grand total of net exports ft n Bengal . 1,35,71,010 
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But the rail and river-borne trade into Calcutta must have mainly 
afforded the supply from which both the people of the city and its suburbs 
(say, ^84,658 souls) obtained their rice as also met the sales in which the 
foreign and coastwise transactions were made, that is to say, that portion 
of the Bengal foreign and coastwise trade which actually took place from 
Calcutta. "Making, therefore, the correction for the other than Calcutta 
internal, coastwise, and foreign rice trade of Bengal, the following may be 
given as the actual share takeif'by Calcutta : 

CULTIVATION 

In 

Bengal. 

Trade. 

Routes. 

Imports. 

Exports. 


Internal. ^ [/q ] 

Coastwise . • . . • (/q * 

n«) • 

Foreign . • • * • * ((^j * 

Mds. 

13.96,693 

1,40,10,233 

25,697 

5 , 74,994 

Nil, 

1 47 

Nil. 

Mds. 

4 »* 9» I2 7 

4*26,775 

35 ,13S 
4 ^* 5 *> 3*4 
52,032 
80,78,891 
5 , 47 i 

Calcutta 

Trade. 

294 

Total 

1 1,60,16,664 

1,36,69,618 


Deduct exports 

1,36,69,618 

— 

The balance here 

1 shown as a net 

1 import is the 
amount avail¬ 
able for local 
consumption or 
about j[lhs of a 
seer pei head 

1 ot population 


Net Imports 

23 . 47>°45 

Local 

Consumption. 

295 


(«) =» l T nhusked rice or pailcly. (6) = Husked rice, 
(c) = Chur, parboiled, and flattened rice. 


It would seem a safe statement to affirm that the reserve stocks in a 
city like Calcutta are of necessity very nearly constant; they are, if anything, 
a probabh slightly increasing total year by year. But if this be so, the 
net import may be taken as very nearly the actual consumption. It has 
already been pointed out that an error is admitted in the acceptance of 
paddy as of equ. l value with husked ric<\ This error can at once be col¬ 
lected, howevi r, throughout the tables given. But in any attempt at esti¬ 
mating the Calcutta consumption of rice it is of more consequence to endea¬ 
vour to obtain returns fur the imports bv road since, from a radius of, say, 
50 miles around to important a rice-consuming centre as Calcutta, local 
producers must to a large extent convey their surplus stocks by carts and 
thus escape the registration that is preserved on the railways and larger 
rivers. The Bengal Government in its annual report ui* 188S-89 on the 
River-borne Trajtu' of Lower Bengal and Inland Trade of Calcutta for¬ 
tunately are able to furnish much additional information regarding Cal¬ 
cutta, which cannot be supplied tor the whole of the province. This chiefly 
amplifies the imports shown as obtained by Calcutta along the roads. The 
exports from the city, given by Government, are, to within a few niaunds, 
the same as has been shown in the above table (if the same system be 
pursued in totalizing weights of paddy and rice together), but the imports 
ire very considerably enhanced, leaving in coinequcncv an increased net 
import as available for lo^al consumption. The table of Calcutta Trade [ 
in rice, compiled by the Government from actual records of transactions, . 
may be here usefully republished, since it shows the traffic for three years | 
And exhibits the various routes by which the grain is usually carried. J 
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- -5-- mipuiLcu uiiu s^ciicuLLd uui.ng Luc past year was 

11,22,256 maunds, or 6*86 per cent, less than in 1887-88, but 13,10,045 
inaunds, or 9*42 per cent., in excess of the figures for 1SS6-87. The bo-it 
trathc, which amounted to 75*42 per cent, of the total trade, was 7,35,808 
maunds, or 6*02 per cent, less than in the previous year. The traffic 
carried by rail showed a decrease of 18*59 percent., namely, 4,07,146 
maunds, or 2i’3i per cent, on the East Indian line, and 1,18.094 maunds, 
V 1 l 3°7 per cent., on the Eastern Bengal line. The quantity carried 
} road routes exhibited a decrease of 1,54,871 maunds, or 19*59 per 
cen . on the trade of 1887-88, but in the supplies imported by inland 
steamers there was an increase of 1,51,365 maunds, or 141*29 per cent., 1 
ana in the sea-borne imports of 1,42,296 maunds, or 34*14 per cent.” 

he Collector of Customs, Calcutta, makes the following remarks on 
tne^conditiOn of this trade during the past official year : — 

Ceylon is the principal consumer of Bengal rice, and the shipments to 
it were large and above the average, though less than in the previous year. 

1 he population of Ceylon must have increased of late years with the ex- 
tension of tea-growing and the consequent influx of coolies who require 
Bengal rice. 1 

“ 1 he United Kingdom is the second largest consumer of our rice, and 
ic exports to that country were large. The consumption of rice in Eu- 
lone 1 S T V OW S J?* ,d . [° have reached the very large quantity of one million 
tons. 1 ho partial failure of the continental potato crop mav have done 

tWi 1Tlg t0 Stir T l,at f lhc co *sumption oi rice, but the enormous quantity 
t fiat has come to be absorbed must indicate its growing popularity as a 
staple article of food. I here were no great fluctuations In prices <during 

trade —shippers, miliars, and specula¬ 
tions r Jlt]' e if, V H eS K dcc,in ‘ w f s to Mauritius - but shipments of the pre- 

‘\merica the W b tT T 55, i' ess " as shipped also to South 

Her hU ,* v In u’ e " a " J d Arab ’ a - To Germane there was a con- 
sider.iblt decline, with an advance to France of 46608 cwt To the 

t ! iere d -line, which.«v^Vwaf°JS 

in«n made up by larger shipments lrom other ports. 

1887-88 by\^)^per°cent aCld A c l eclinc ^, m tlle P ast V cnr in comparison with 
grain in cmnnfifv S Ceylon is the only country that has taken this 
cent the ih lm n 1 ^ s ^ 11 P ments to that island advanced by 39 per 
The reader bemff d T to :l faIlin S ?<* to * other countries'” 

and Calcutta remarks given in this chapter on the 

under the sectional hvilings^iv^MrACRr 8 M °" 

Consumption per m,,,*L r .i H . ER A ® R . , v * OTAL Production 

Surplus. 


PER HEM) Oi Population, and Disposal oj 


Waila ble 


Varieties & Races of Bengal Rice. 

BrngTtV^rwcrt^p^rv€ha r was dire ^. ,ed h y. t,le Government of 
with the view to reort> ml;.', bar g e 01 the Economic Museum, Calcutta, 
time he was also, b\ the Gocinm! naming Us collections. Ah. m thesame 
Office of the Calcutta In'ern nment of Jnd'a, placed in chargeof the Central 
hehadtheopponumtv of P v ° nal E * h,bltion - these two capacities 
of rice, numb, rin" over j 5 ~ ra 'll , ' , 8 a wry extensive scries of specimens 
he therefore was induced 4 !., "-Kv ^' se " t cn ' tbe .‘ ,:s ol ■Bengal alone, ami 
had been made in all lh.-01^ ' * lf '- ' a similarly exhaustive collection 

named cultivated rices m L hl hT.!’ r '," ,nCl f !S ^, th t‘ * , ,’ tal nu r n,l,cr of 

it should not how, i? hl have been found to he l ltle short .,1 10,000 

, ° ’ fU Wever > bc understood from this statement that that v.rv 
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large number were all forms which could be separately recognised by the 
U A nl r, j edl . ll } e y came from the various districts of Bengal and were 
readily distinguished by the local cultivators, with whom they bore distinc¬ 
tive names and were supposed to possess properties that rendered the one 
suitabie for one class of soil, nay even for a particular field in the holding, 
while quite unsuited for another. An attempt to classify these forms of 
nee by anv European standard would very naturally have rejected many 
as being identical, but experience has shown that such a reduction on the 
part ot any person, save perhaps a rayat, would very probably lead to 
serious consequences. Mr. C. B. Clarke, an experienced and accurate 
botanist, remarking on the marvellous intuitive knowledge which the here¬ 
ditary cultivators possess, in recognising the forms of rice, while dealing 
with tae uyi (wild rice), says : (t 1 do not know how, in the young state, the 
cultivator tells ihe un from the avion, I cannot . 93 One might be pre- 
pared to suppose that there was something in the texture, colour, or even 
habit of the growing wild rice which enabled the cultivator to recognise it, 
but it is far more surprising to find him pick up a handful of dry grain 
and affirm that it would be found suitable to a particular method of culti¬ 
vation, while he rejects an almost precisely similar grain as unsuitable. 

o peaking generally, rices may be grouped by their colour, size, or shape, 
or according as they are awned or awnless. The colour of the husk or 
enclosing glumes gives, however, no positive indication of the colour or 
shape of the contained grain, so that a classification as to colour and shape, 
&c., would have to first take into account the peculiarities of the glumes 
and then of the grain. But when every effort had been spent, a hundred 
forms would suffice to break down completely every theory which had 
been established, so that attention would naturally have to be turned to 
the seasons of sowing, methods of cultivation, and peculiarities of climate 
and soil as affording more trustworthy data for classification ; the pcculiar- 
ities of the grain itself might then come to aid in the elaboration of the 
classification. 1 he following brief account of the chief rice crops of Bengal 
was drawn up, by the writer, for the Calcutta International Exhibition, and 
as it affords the main ideas it may be herb reproduced ; — 

‘•As far as the plains are concerned, nee crops may be referred to 
two or three primary groups, according to the method'of cultivation, 
season of the year when cultivated, and length of the period required for* 
ripening. These groups receive various names in different districts and 
provinces, but correspond to each other pretty constantly, being earlier 
or later, as the result of special peculiarities in climate and soil or season 
of rainfall. The average condition in Bengal may be expressed as 
follows:— 

— The A’us or Bhadoi Crop. 

“The forms thrown into this group are the early or autumn rices, 
ihe\ are sown from April to May, on comparatively high sandy lands 
not inundated during the rain- Ihe seed is generally sown broadcast, 
and the field is carefully kept free from weeds during May and 
first half of June. The crop s harvested from July to August, or even 
not till September. 

• l T] 1 *: f° rms of aus are the least valuable of all the rices ; about one- 
sixth of Bengal rice belongs to this group. 

2nd.—Aman Crop— IVinttr Rices . 

* This crop comprises the late or cold-scason rices. Owing to their 
ripening on inundated fields, they are sometimes called the floating rices. 

I hey aie referred to two important sub-groups :— 

“(a) Clwian dmnn .—The early and better sorts of dman are of 
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this nature. They are generally sown on seed-beds, and CULTIVATION 

when about nine inches in height they are transplanted into the Bongal. 

fields. There are many local kinds of chotan dinan , of 

which ropa or rozva or roya and shal are most favourably 

mentioned. The cultivation of the rices of this sub-group 

extends from May to October. They do not require deep 

water, and are often transplanted into the same field upon 

which a crop of broadcast dus is already well established, 

the crop of the latter being reaped from July to August, and 

the dman continuing to mature till October or November. I 

The better classes of chotan dinan are, however, grown by 

themselves. 

(6) Boran dman. —These are much coarser forms of a man , and Boranoman. 
grow habitually in deep water. They are sown for the $02 
most part broadcast in bhtls or low-lying lands : they are only 
occasionally transplanted. The crop ripens in December or 
January. 

The weeding required for the aus crop is generally sufficient for a 
combined dus and dman crop. As the height of the water rises over the 
inundated fields the dman crop is often observed to grow with marvellous 
rapidity, as much as nine inches having been recorded in 24 hours at the 
beginning of the rairfs. When submerged through a sudden flooding 
for more than three days, the crop is completely destroyed. This is the 1 
chief danger to the dman rices. 

The dman is the principal crop of rice in the plains, after the harvest 
of which the land generally remains undisturbed until the end of Feb¬ 
ruary, when preparations for the new dus crop commence. Sometimes, 
however, winter crops of pulses and oil-seeds are taken off the higher 
dman lands. 

3rd — The Boro Crop . 

1 he hot season rices come under this heading. They are transplanted 
from the seed-bed or sown broadcast from December to February 1 
and harvested in April to May. The forms of this group yield an 
abundant crop of very coarse and hard rice, chiefly consumed by the 
poorer classes. 1 hey are quick-growing nccs, one kind of which is known 
as the shatia or Co-days’ rice, because in that period, from sowing to 
harvest, it yields its crop. By some writers there is an dus shatia rice as 
well as a boro. Only a very limited amount of boro rice is cultivated; they 
are suitable for churs or low-lying lands, and may be grown in 10 or more 
feet of water notwithstanding strong currents. They are, however, of much 
value to the poor, since the coming of this crop in the hot season tends to 
lower the then high rates of other classes of rice. A peculiar kind of boro 
rice is known as raida or b!iasha-naiuinga. This is sown along with the 
ordinary boro rice in December. Tib young stems are shorn when 
boro crop is removed, but this does not seem to injure the raida . It con¬ 
tinues to grow, and yields its crop in September or October, having be< n 
thus 10 to 11 months on the field. 

Five Crops of Rice a Year.— A proprietor of an estate with fairly, 
nuxid soi according to this system might have three, if not four or eve • 
five, harvests of nee every twelve months, thus : — 

(0 Aus harvest, from July to August. 

(2) Chotan dman , from October to November. 

(3) B ran dman, from December to January. 

(4) Boro, from April to May. 

( 5 ) Baida, from September to October. 
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Two harvests are all but universal in Bengal, with an occasional third 
but smaller one; two crops are frequently taken off the same field. Of 
these groups of rices, the dus, boro , and raida cannot be used at religious 
ceremonies as offerings to the Hindu gods; but these, together with the 
boran &man % are the rices eaten by the million, the finer classes of aman 
being, from their high price, restricted to the rich. A remarKable fact 
which may be here noted is that the dus , aman , or boro rices of one district 
are often so different from those of another, that if interchanged the one 
will not grow on the fields on which the other has flourished for centuries. 
Here the European farmer is confronted with a problem scarcely known 
to his scientific agriculture ; but although it is difficult to follow his reason¬ 
ings, the rice cultivator of India will detect the one from the other with a 
perfectly marvellous degree of certaintv. 

Scented and Other Special Ries.— Some forms of rice are scented, while 
the majority have no smell whatever. Scented rices are common, for ex¬ 
ample, in Orissa, Thana, Behar, &c , and are much prized by certain 
classes of people, the scented rices, bcnaphuli , k a mini, bans-mati, 
and rdniunt-pagla for cook-maddening) are considered the best. The 
belter class Natives eat the long thin white chotnn aman rices, chiefly cul¬ 
tivated upon higher lands; while the short, thick, more or less reddish 
rices—the so-called Patna rices —are those eaten by the mass of the people 
of India. The Muhammadans prefer an absorbent rice, such as that from 
Pilibhit. In Burma, amongst many high class rices, a grain is grown 
which, while largely used for industrial purposes, is regarded as unwhole¬ 
some as an article "of food. One of the most curious peculiarities and one 
recently brought to light regarding rice is that, while the great mass of 
rices contain only one grain within the husk, two or even three grains are 
regularly present in certain rices.” 

A Further Classification of Cultivated Ricf.s.— Mr. C, B. 
Clarke, in his paper on the Cultivation of Rice in Bengal (published in 
the Kew Bulletin of December 1888), divides the rices into three crops: 
(i) Rowa , (2) A'nan, and (3) Aus 'owsh). Mr. Clarke’s main object ap¬ 
pears to have been to impress on his readers the fact that there is actually 
a rowa crop, a fact which, for some reasot . n to the writer, Mr. 

Clarke n o think, is not generally credited in India. The hard- 

and-fast separation of rowa from aman which Mr. Clarke insists on can 
hardly, however, be said to exist. It most certainly docs so in Eastern 
and Central Bengal, the region of which Mr. Clarke more particularly 
wrote, but the transition from the higher lands on which the better class 
roam is grown to th» deeper submerged tracts on which the aman (of 
which he speaks) is found to luxuriate, is a gradual one and whole dis¬ 
tricts might be said to belong to the middle region which could neither be 
classed in Mr. Clarke’s rowa nor in his aman, while other districts are, 
almost (as far as these tv. u crops are concerned), either entirely rowa of 
good quality or entirely aman of a very inferior kind Thus, for example, 
the rowa rice of Dacca is scarcely as good as the aman of many other 
districts such, for example, as Burdwan ami Hooghly. Mr. Sen 
very properly remarks (Report on System of Agriculture of D ic, //, p. 2<8 ), 
that fully one-third of the whole produce of Dacca belongs to the aus ami 
bnro classes of lire, and that even the Aman paddy, especially the long¬ 
time rices 
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tne ioqg-stemmed aman of the jhlls. Mr. Clarke’s words on this subject 
may be here quoted : — 

• I should warn you that many points in the above description have been 
controverted; and in particular it has been asserted, not only bv Calcutta 
English newspapers, but by Government officers, that there exists no such 
rice as l have described as rowa As far as the writer can discover, 
however, every recent book and report which treats of Bengal rices clearly 
establishes the existence of the rowa crop. What many authors differ 
m, is the propriety of the chotan and boran aman crops being viewed as 
sections of one crop or as entirely separate crops. And there is much to 
be said in favour of the latter opinion, for they are not only grown under 
ouite different conditions, but, as lias already been stated, they are probably 
derived from different stocks. The seasons of sowing and harvesting, 
however, are practically identical and in a great many parts of Bengal the 
aman crop consists chiefly of chotan aman , while in others it is mainly if 
ntirely boran aman. The term rowa, moreover, does not, strictly 
speaking* denote a form of rice, but is rather the process of transplanting 
from a seed bed. But transplanting is not confined to chotan aman rice; 
ans is sometimes once, and boro crops are frequently twice, transplanted. 
Moreover, broadcastings of what Mr. Clarke allucles to as rowa are bv 
no means unusual. 
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Mr. Clarke’s remarks regarding the water requirements of the rowa 
crop are instructive and may be here quoted “The rowa crop depends 
very little on the early setting in of the rains (the Government printed reports 
l am avvare imply a contradiction of this statement), but almost entirely on 
the rain holding on in the autumn. The Bengali expects rain at least 
once a week during October, and enough to prevent his rice drying up 
before quite the end of the month ; if he gets this he has a full crop - and I i 
say whether he dibbled early or as late as 15th August to 10th September). | 
It the rain holds on steadily [i.e, suffi^ent in quantity and at sufficiently | 
short intervals to prevent the rou\i field getting dry) to the beginning of | 
November (as l have known it do nearly half the seasons l have witnessed) 
the crop is a bumper. If the rain stops by the it th to 15th October, so | 
that the row t fields then dry up, there mav be .1 three-quarter crop. If the 1 
rain stops before the end of September, as it did in Orissa in 186c), the I 
crop (at least all the August-September dibbled) fails. Also, if the rain ! 
• -P s by the middle of October, so that the rice dries up, a late down-pour 1 
m November or December (which I have seen twice) does harm rather 
tnan goud. Mr. A. P. MacDonnell, however, expresses in perhaps 
ae.)!'? p;ceiv..* lane;uthe r. -oessittes '>f the rice r. p - ot Bengal for v. ate •• 
He says:—My instructions suggested the possibility that the varied ex¬ 
perience of lb 3 might 1 fiord some clue to the establishment of a fixed 
connection between an ascertained deficiency in the rainfall at any one 
place .aid a consequent failure of the crops there. I r gn t 1 have t filed 
to establish any definite connection of the kind.” The fans contained in 
his work w:l! make it quite clear, he continues, ‘‘that the character of a 
harvest depends, within certain wide limits, mu. V, more on the season¬ 
able distortion ,.f the rainfall Ilian on its nMolute quantity. Although 
vi.Td v’mi ^ 0efi, ', c T "J u he !' ainWi will certainly entail a d. ficii nt crop- 
?he r nn r' . V'S" 1 1,de ,' !efi ' "' ru V will d. ml on tlu- distr.but.on o' 
ihp d rir K o’ ° m ,ht b ’ an<1 l-t'e I 'Ce harvest it would see n that 

the distribution most favourable to agriculture -the husbandmans id 
year- ,s when premonitory showers, falling in May c r early I. 
that spade husbandry width, to secure a ,vall\ good Crop, prnc 
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ploughing operations. The rain in the end of June and in July should be 
heavy : then should come an interval of comparatively fair weather, in 
which weeding operations may be successfully prosecuted. The Septem¬ 
ber rains must be heavy, shading off into fine weather with October show¬ 
ers. On the sufficiency of the September rains, more than of any other 
month, depends the character of the winter rice crop—the chief harvest in 
these provinces. Finally, periodic showers from December to February 
(inclusive) are essential to a good rdbi harvest.” 

In the Famine Commission’s Report, much valuable information has 
been tabulated, as to the degree of rainfall necessary for the rice and other 
crops of Bengal, and the deficiencies or rather seasons of deficiency that are 
calculated to produce famine. The following passage may be here given 
as of special interest in this connection “ Of the rice crops there are in 
Bengal three main varieties—(1) the early rice, which is also known as 
the summer or autumn rice; (2) the main crop or winter rice; and (3) the 
late or spring rice. The first is sown on the highest, the last on the lowest 
lands; a year of excessive rainfall is as good for the former as it is bad 
for the latter. 

The question of famine or no famine depends solely on the main crop, 
which is sown between April and June, and reaped between November 
and January according to the district concerned—its soil, climate, rain¬ 
fall, &c. 

There are three critical periods in the life of this crop during which rain 
is required, vie. : — 

(1) in May and June for sowing, when light rains are required; 

(2) in July and'August for weeding, transplanting, and sub-soiling, 

when heavy rain is required ; and 

(3) in September and October for maturing the growth and filling out 

the ear, when moderate rain is necessary. 

The last of these stages is the most critical, and it is to the failure of 
the rains in September and October that all famines in Bengal have been 
due.” “ Excessive rain has never been known to cause famine in Bengal, 
even indirectly by causing floods. It damages the rice crop and ralf crop 
only when it falls at two stages of their growth, vis. (1) the earlier— 
i.c. t before the young plants are high and strong enough to bear it, and 
(2) the later—when the grain is formed in the ear and the plant is beaten 
down by the rain. Exceeding good and promising crops have often been 
damaged by heavy rain, especially at the latter stage of their growth, but 
never to such an extent as to cause any widespread distress. The bhadoi 
and early rice crops are sown in April and May, and reaped in August and 
September. They require only a moderate rainfall at regular intervals. 
The raht crops and late rice are sown in October and November, and 
reaped in April and May. They are more independent of rainfall than 
either of the other two classes of crops.” 

Rotation of Crops and Manure. 

In the passages quoted below from local reports (which are intended to 
convey a generafidca of the rice cultivation of Bengal as a whole) incidental 
allusions wit) be found t bjee* of Rotation of Crops ana Manures. 

The following passage, from the Famine Commission’s Report, is believed 
to be as fully applicable to Bengal now as it was some 16 years ago when 
[irst penned : — 41 The manuring and rotation of crops as practised in Ben¬ 
gal does not affect in the slightest degree the question of famine. These 
matters vary c o widely in different districts and indifferent parts of the 
country; the use of manure is : • uncommon—save for the most valuable of 
the non-food crops, such as indigo, sugar-cane, jute, &c.,—and the rotation 
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of crops so seldom practised and when practised is based upon such indefr f 
nite principles, that no precise report on the subject can be furnished. Cow- 
dung, which in England and other countries is given back to the soil as man- j 
ure, is, in Bengal, used for fuel throughout the whole length aud breadth of , 
the land, except in forestand jungle tracts, on which cattle graze, where it is 
wasted. The only other available manures are—(i) The products of each I 
household dust-heap, comprising ashes, rice-water, vegetable refuse, See. 
The amount of manure thus collected barely suffices for one or two fields 
near the homestead on which some valuable garden or non-food crop is 
grown. (2) For sugar-cane and other valuable and garden crops, oil-cake 
is used. The use of bones and other animal manures is prevented by 
caste prejudice. As far as the great staple rice-crop of the province is con¬ 
cerned, all that seems necessary to secure a bumper-crop is timely and 
abundant rain. The use of European artificial manures is of course 1 
beyond the means of the people, even if their caste prejudices would allow 
it. A large portion of the Deltaic tracts is well manured by the silt depo- ' 
sit of the annual floods of the Ganges and other large rivers.” In another | 
part of their report the Commissioners allude to the subject of manure In j 
the following sentences :— “ The importance of manuring is kpown much I 

more widely than its use is practised. Every cultivator has his manure- f 
heap on which the sweepings of the house and of' the cattle-shed are I 
thrown ; but the cattle dung is almost universally collected and dried for ! 
use as fuel, except during the rainy months, and the droppings of the cat- I 
tie that are not stall-fed, but turned out to graze on waste lands, areTost. I 
It is roughly reckoned that each pultivatih£ family with {ts cattle produces L 
enough manure Jor an aerdof land yearly.* rteV.ce, vvhere the population j 
is dense, and„ as in 'Bengal and the North-West ‘ProV-inpes each family j 
holds about fQur acres, tfib land gets more manuVe than in sparsely popu- I 

\ lated tracts like the Central Provinces and the Deccan) where the holdings 
arc three or four times that extent.” On the subject of the degree Of man¬ 
uring of rice lands through silt deposits from the rivers, Mr. C. B. Clarke j 
has much to say that'deserves careful consideration. Before proceeding to 
give one or two passages from Mr. Clarke's paper, however, it may be as , 
well to state that, as in the*.words of the Famine Commissioners, it is onlv 
a “ portion ” of the Deltaic tract which modern Indian writers maintain is 
so fertilized. In this respect the Gangetic basin is quite dissimilar from I 
the Nile Valley, for, instead of the rivers regularly overflowing their banks | 
and throw ing down extensive deposits,,the inundatiomof the major portion I 
of Bengal to form the annual rice-fields is purely and simply due to rairt- | 
fall. Mr. Clarke described the “ anastomosing rivers, of Central and East- , 
ern Bengal (as in ah alluvial deltas* as usuaflv the>nost elevated grounds, 
and on these very t\ mm >nly the villages stc\ml. A s you walk in the cold 
season from one river to the next you insensibly.descend from th* river- 
bank till you conic to the ‘ bhcel ’ which at this season may be shallow, or j 
mud, or.wholly dried up ; and you insensibly ascend similarly from the bhecl | 
till you come to the bank of the next river N\nv this bhcel tor 'U) will be- ( 
gin to swell, in spring- —sometimes as early as April (when the April show ers 1 
are strong), sometimes not till June if theses bowers are light, and May, 
dry. As each band ground the jhil geC* softejVed k has to be tilled and 
planted with rice before it is submerged more than a s very few iucln ;. The 
hhcci will swell till it covers the whole country cxcebt the narrow belt by 

. the rivers occupied by’the villages; and the geltmg tn ..f the dm**:'’ (the 

rice which Mr. Clarke assigns to this submero edvttact) “ ma> thus ex¬ 
tend for three months.” “ In the roim fields, a$ i‘ describe them, the rice | 
gets only rain-water, and the water drains from the fields into the rivers. f 
Liebig says that the reason w hy rice can be grown in Bengal ever y \ear in ' 
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the same fields without manure is because the rivers annually replenish 
the soil by a layer of r ch silt. My critics see the rice round Calcutta town 
and along- the two principal railways in Bengal is all aman ; and they 
think that rice could not grow for ever without the aid of the silt. I called 
their attention to Roxburgh’s Flora Indxca , II., p. 202, where he main¬ 
tains that much of the rice land in Asia receives no help except what the 
air and rains yield (i. t\, as fully explained, neither inundation nor any 
material quantity of manure); yet that those fields have for probably 
thousands of years continued to yield annually a large crop of rice, thirty 
to sixty fold. Roxburgh barely ventures to suggest that a recuperation 
of the soil takes place between January and June. On the West side of the 
Great Bengal Plain, from Rajmahal and Burdwan to Orissa, the hills rise 
in many places gradually, and we see a great quantity of terraced rice ; 
it is clear that these fields cannot be inundated from the rivers. As we 
proceed further into the Western hills we find V-shaoed valleys terraced 
in narrow' curved platforms ; the rain-water is led down gradually from 
one to another ; there is on the outer edge of each platform a little bank, 
usually not more than 6 to 12 inches high, and the rice is therefore never 
more than a few inck.es deep in water ; this terraced rice is a sub-variety of 
row,i in my classification, and it gets nothing but air and ra ; n-water ; 
it is the kind of rice land Roxburgh refers to, his account being drawn 
up in the Circars immediately south of Orissa. Not rarely, in this kind of 
rice cultivation, a bank is drawn across the upper part of the valley and a 
tank formed immediately above the rice platforms; from this reserve 
the rice can be watered after the rain stops and the crop almost ensured. 
Now in all these cases it is manifest that the rice-fields can get no man¬ 
uring by silt from the rivers. 

“ In the North and East of Bengal the hills rise very suddenly from the 
plains; there is little terraced rice, but there is a broad belt of land in 
which there is enough clay in the soil for row a that extends from M\- 
mensingh to Chittagong. In the most valuable rice land, as on the right 
bank of the Brahmaputra, throughout the Zilla of Mymensingh, the water 
runs from the rice-fields to the Brahmaputra, and the fields are never 
deep in water. The land in the thoroughly inundated districts, as south- 
\\e t of Dacca and Farid pore, is too sandy to grow 1 ozua rice, and it is 
much less valuable than the belt of row a land near the base of the hills. 
Roxburgh says in the place above cited that “the best rice lands are 
those that are overflowed annually by the inundations of large rivers.” 
But he is speaking of the Circars ; he probably never saw the fine rowa 
land of Mymensingh, Comilla, and Noakhali. The gross produce of 
swamp rice may be about as large as that of rowa, though raised at 
a greater cost of labour; but the value of the crop per acre is very 
much less. 

“ I am prepared to go further and *0 doubt whether even swamp rice 
gets much silt. Where the water from a muddy rapid river geis through 
its bank (which is the highest part of the country) and spreads out over 
tbv lower country beyond, it loses its velocity very fast, and therefore 
drops all its silt in the *• bank,” i.c., near the river il has left. If this were 
not so the bhecls would snon all fill up, and the “banks” (they may 
be a quarter of a mile wide) would not be the highest parts of the country. 
Intact, in swamp rice,the water is perfectly still and black,evidently all or 
very nearly all rain-water. Where the land is well silted, as in the case 
of large sandbanks, it is impossible to grow any rice but a little owsh 
(r///s), and usually nut that till the land has been made more tenacious by 
r few crops of indigo or some other leguminous Crop. I have no doubt 
ot the most important fact that a large class of rice-fields in Bengal 
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annually cropped without manure or silting, maintain a perennial fertility; 
though, like Roxburgh,'I am not prepared with an explanat : on. John 
Scott* who was in 1870 Curator of the Calcutta Botanic Gardens, was of 
opinion that “ in these rice-fields the recuperative power of the soil is suffi- 1 
cient, under the sun and rain of Bengal, to go on growing the present 
crops of rice indefinitely ”'{Kew Bulletin). It will be found below in the 
..remarks regarding sorrie.patts of Bengal as, for example, Jcssore and, the 
Sundarbans, that the^oil is believed to be perennially fertile and produces 
an abundant harvest year after year, not only without the aid of manure, but 
in many cases without .any cultivation whatsoever. But in these cases it 
is admitted the annual'inundations fertilize the soil so that all that is 
necessary is to transplant the seedlings from the nursery or simply to 
plaster the seed in the plastic mud left by the receding high water. 
In concluding the present paragraph it may be said that the system of 
manuring rice, and especially the nursery bed'! in Bombay, should be read . 
in continuation of the above remarks, as also the information furnished 
regarding the system of.manuring which is practised in the Panj3b. 
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Yield per Acre ; Total Production; Consumption per head of Population ; 
and Dispersal of Available Surplus. 

The information collected by* Mr. A. P. MaCDonnell afforded perhaps 
the chief data on which the Famine Commissioners framed th tar opinions^ on J 

the subject of yield per acte and total production of fdbd-grains ip Bengal. 
Important though these subjects are, they do not appear to have been ojj 

dealt with, by any subsequent writer, in the same detail, and hence though * ‘ v 

the figures given by the Famine Commissioners are, for 1S74 they may , 
be here reproduced :—“ Although it is not worth while in the existing 
defect of knowledge to attempt to make any definite estimate of the prob- , 
able food produce per acre for Bengal, it may be as well indicate j 
broadly the limits within which this estimate must lie. The population 
being 60 millions and the acreage of food-crops about 48^ millions, the | 
consumption (at six maunds per head per annum, a slightly larger quan¬ 
tity being assumed because of the less nutritious quality of ricel — 

Maunds. 


would be .... 

Seed grain at'solb an acre 
Wastage at 5 per cent. 

Cattle food at half maund an acre 


3 ^, 00 , 00,^00 
3.00,00,000 
2.50,00,* 'OO 
2,70,00,000 


Total 

Add export of rice average say 6oo,noo tons . . 

Add an equal amount for surplus retained to meet deficient 
years, &c. ... 1 * ..... 


44.2 '.00,000 
i,6$,00,000 

1,68,00.000 




Or say 


47, =6,00 000 
17,000,000 tons. , 


This quant ty if produced bv 48J million acres gives an average pro- to 1 ids. 
duce of almost 10 maunds of lood-grains per acre, if, ns is probable, the pornci o, 
area is under-estimated, the average produce must be less. This conclu- | 
sion, vague as it is. shows that for the whole province it is impossible to , 
assume a higher rate of production than at the outside to maunds per | 
acre, although no doubt in the more densely-populated districts the outturn | 
is considerably higher.” 

The Famine Commissioners in another part of their report return to I 
the question of yield per acre of food-grains and of rice. 1 heir remark 
may be still further quoted :—** As regards produce per acre, so various 

o 314 















CULTIVATION; 

in 

Bengal. 


15 mds. per 
aero. 




Concentrated 
Enquiry 
made 
In 1807. 

315 




22 mds. per 
acre. 


CoTisu’-npllon 
per head 

316 


are the soils, so different is the rainfall, so numerous are the modes of 
cultivation, the crops and their outturn in the various districts of Bengal, 
that it is quite impossible to fix any absolute standard figure repre¬ 
senting the average outturn of an acre of land under any given food crop. 
As a rule, the cultivators themselves do not know it with any tolerable 
degree of accuracy. From such experiments and inquiries as have been 
made in Bengal from time to time, and after analysing all the statistics 
available on the subject. Captain Ottley, R.E., came to the conclusion 
that as regards rice — the great staple crop of Bengal—“ the average 
outturn for a number of years of all classes of land will be about 15 
maunds per acre. This may be accepted as the nearest possible approxi¬ 
mation to the truth, but not as a safe basis for calculation.’* Mr. 
Mac Donnell’s extreme caution in advancing any one figure of yield as appli¬ 
cable to the whole of Bengal cannot be too strongly commended. He wrote 
of his own calculations :—“ No other character, however, than approxima¬ 
tions to the truth is claimed for these estimates.” “This question of 
average rates of produce has been one of the most perplexing with 
which I have had to deal. One maund, more or less, per acre may 
alter the complexion of a conclusion.” It will thus be seen tha it is 
impossible to advance any one figure as being likely to express an 
average yield for the whole province. The writer has, however, tabulated 
all the returns to which he has had access and struck the mean with the 
result that it would appear 10 maunds of dman and 8 maunds of boro and 
nus would be fair average yields per acre. These figures are, however, 
so very much below those determined by test harvests in Bombay, the 
Central Provinces, and Assam that they may be regarded as below rather 
than above the mark. Sir W. W. Hunter {Indian Empire , p. jSj) gives, 
without any reservation, the average yield as 15 maunds of clean rice. 
One of the most instructive series of papers on the subject of Bengal rice 
will be found in the Journal of the Agri-Hort> cultural Society of India 
(VoL New Series, 1H6 7). The Secretary issued to all district officers 
throughout the province a series of questions on the yield per bighd , the 
classes of rice grown, cost of cultivation, &c., &c. The replies are full of 
interest and should be carefully considered by any one desirous of learning 
something of this most important but very indifferently investigated crop. 
In doing so the caution is necessary that the bighd is by no means a constant 
quantity. It would appear that the average of all the figures there given 
would justify 27 to 33 maunds of paddy or say 22 maunds of clean rice 
being the nearest approximation to the yield per acre. But so great are the 
extremes of the returns, not necessarily due to inaccuracies, but as a conse¬ 
quence of the variability of yield of different classes of rice or the productive¬ 
ness or otherwise of the soils, that no average could be given for the whole 
of Bengal. It seems highly probable, however, that a yield of 22 maunds 
is more than double the actual y icld per acre over the total area. If, 
therefore, we accept 10 maunds for dman and 8 maunds for dus and boro 
over the average of these crops given by the Director of Land Records and 
Agriculture, the total production in Bengal would be 39,95,38,240 maunds 
or, say. 14.269,223 tons. On working through Mr. A. P. MacDonnell’s 
Food grain-supply it becomes apparent that Jths of a seer is the average 
dailv consumption of rice in Benar, and perhaps $rds of a seer would be 
correct for Bengal proper, including Orissa. If the total population (say, 
66 millions) were admitted to consume these amounts daily without inter¬ 
mission, they would require annually for their sustenance 42,32,02,325 
maunds (or 15,117,583 tons). It is thus obvious that either the estimates 
of yield per acre, adopted in the above calculation, arc considerably under 
the mark, or that the daily consumption recorded is what the people cou’d 
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consume of rice, but do not all necessarily do sc > t ^* e r * ch a ] ways j Be ngal. 
conclusion is more than likely the correct e . x P^ a " , ! , ’’ oor have to eke out 
do eat large amounts of other food materials and th P q * ve ar _ Consumption I 

subsistence bv greatly supplementing their diet wth, otherdess Per head, 

tides than rice. The calculations given in the opt 2 • accordingly 

chapter (as taken from the Famine Commission s Rep ) whereas 

framed to embrace not rice only but all food-grains and pulses tvh^eas 
this review is intended to try and approach to some de 1 vield and 

the Bengal actual consumption of rice. In the above estimates ^ywld and 
production no provision has been made for seed. If we as. .... ' 

amount of seed necessary for an acre of rice land to be 30 , 4- rur *nose. 
would require 3,15,00,000 maunds to be annually res f r '’ , wastage cx- 
And we have still further to allow for rice used as 

ports, and reserve stock. If a figure be worked out foeach ol: these items 
and the total be deducted from production,there would ‘ consump- 

remarks already given at STcol.ee- 

'tively IZ Smi^The Famine Commissioners allowed 
6 M 00 000 maunds of food-grains as representing the wastage at 5 per 
c4nt^Camom,fused up as cattle food and the surplus retained to meet 
deficient years The available information regarding rice does not allow . 
of figures being given to represent the share of that amount which should 
be debited against rice production, but from general 

while reading up the extensive literature on rice, the w \ lt , 

think that 40 million maunds would be a liberal allowance. But the 
figures here discussed must be accepted more as on g 
which it might be desirable to treat the subject than f 
Each and evens one of the statements made can be corrected without the 
general principles enunciated being material^ disarranged \\ e thus 
fee that the following items have to be debited against the Bengal " c ‘ 
production, the balance being the amount available for consumption . 


Rice ' 
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Estimated production from 42 million acres . • 

Amount for seed 3 ,i 5 »°°> 000 maunds. 

Exports (net) 1,35,71,910 maunds • • 

Loss, Reserves, ttc.. 4,00,00,000 maunds . • • 

Amount of ric * which in 1SS.S-S9 was available tor 
Consumption in Bengal 


•j R.50, 

*cai 


Maunds. 
39 , 95 » 3 g * 2 40 

,7U9'0 


31,44,66,330 

Assuming the above calculation to be correct the 66 millions of people 
in Bengal would each have consumed a little more than J of a seer {or say 
lib of rice dailv. It will thus be seen that this final conclusion of daily 
con-umution, derived from the estimated total production less net exports, 
&c. and worked out to population, agrees very closely with the statement 
made by Mr. MacDonnell that in Behar the daily consumption r ight be 
put down at , hs of a sera* and for the rest of Bengal at ? t rd seer. 

Mr. A. P. MacDonnell, in his valuable work on Food-grains • n Brlmr 
and Ren gal y deals in an able manner with the question of available surplus 
(which meets the export trade and pays rent) and also with <he reserve 
stocks, held up to meet the requirements between harvest or carried forward 
against the possibility of fut nre deficient supply. Mr. MacDonneJPs work, 
it will be recollected, was written in connection with the Bengal b amine of 
1874, but his opinions on village economy are no less true of normal than 
of abnormal seasons. He explains his, elaborate and district to district 
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investigations in the following introductory remarks “ { submit ‘hat in 
rura Behar and Bengal a quality of food-grain, equal io the absolute 
\\ants of the people du-ing the intervals between harvests, is always in the 
distnct. the people must live, and all experience teaches the lesson 
that they, or, what for my purpose is the same thing, their mahniuns 
keep in stock a prowsion at least sufficient to carry them on from one 
harvest to another. The inter-harvest periods being short, people will not 
run the risk of impairing, by exportation, the sufficiency of This provision" 
unless simultaneous importation, altering possibly the composition of the 
provision, leaves its absolute magnitude unaltered. 

- Now, necessary and usual as is the retention of a portion of each croD 
for subsistence till the next crop comes in, the disposal of another nortion 
to pay rent is, as things go in Behar and Bengal, as necessary and im¬ 
perative. Everywhere a very considerable portion of the cultivator’s rent 
is paid from the sale-proceeds of food-grain ; and the grain on whic 1 - the 
rent is thus financed for is, I submit, over and above the provision for 
subsistence made from each crop, and referred to in the last nara<raph 
In the case of those cultivators who lock up in their own store-rooms the 
provision necessary to carry them over the interval before next harvest 
this is obviously so; it is less obvious, but not less true, in the case of the 
needy classes who are in the mahdjun’s hands. For it is manifest that 
if a myat or this latter description be only partially indebted, his partial 
independence, like the greater independence of his well-to-do neighbour 
will show itself in the reservation of some provision for the immediate 
future; the grain, therefore, on which he finances for rent will be over 
and above that provision. If he be wholly in the mahajun's hands, the 
food-supply necessary for his subsistence, and for rent payment alike, 
goes to the mnhajun. But as the latter must, and does, supp'ort the royai 
under pain of losing his principal and interest together, it comes to the 
same thing in the end, as if the rayat had, wi;h the mahajun’s sanction, 
retained the provision for subsistence and made over the rent-grain. 

“ Ir fine, it is, I submit, a proposition generally true that the minimum 
food-supply, necessary to support from harvest to harvest a district, which 
is a surplus-producing district, may be, in considerations dealing with the 
disposal of such surplus, looked on as a fixed quantity, and* with the 
wants it supplies, eliminated from the argument. 

“ With a view to tracing out the manner in which this surplus is dis¬ 
posed of, it next became requisite to determine the quantity of food- 
prain which in each district is thrown on the market in financing for rent. 
To the solution of the question it was necessary to know, first, the actual 
amount of rent liquidated from the sale-proceeds of food grain; secondly 
the average prices at which food-grain is sold to realize this amount. ()n 
both points local enquiry was necessary, and these local enouiries were, 
at my request, conducted by the various distnct officers and the results 
communicated to me. The results are interesting and valuable, not 
only as far as the purpose in hand is concerned, but also as suggestive of 
trains of enquiry v hich will doubtless he followed up. 

“ Conjoined with the question of the proporti- n of the rent liquidated 
b\ the sale-proceed - of food-grain was the detti niination of the gross 
rental of each district. In those districts which enjoy the advantages of ihe 
Road Cess Act this was an r isy matter; but in those districts into which 
the Act has no*- been, or was being, introduced there was some slight 
d’fiir.ulty. I think, however, the difficult has been surmounted, and that 
each section, in which the information was of use, contains a close approx¬ 
imation to the aggregate collected by zemindars in the particular 

district. I may note, in passing, that the rental of every district is very 
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disproportionately large compared with the amount which, in the shape CULTIVATION 
of lana revenue, such district contributes to the imperial exchequer. Bengal 

“ The determination of the share of rent liquidated by the sale-proceeds 
of food-grain, the ascertainment of the actual amount of this share in surplus, 
cash, and the knowledge of the average rates at which food-grain is sold, 
rendered the calculation of the quantity so sold a matter of no difficulty. 

The point thus reached, or the knowledge thus acquired, enabled n\eto v 
make a tripartite division of the local food-grain supply into {ay the 
supply necessary for absolute wants, (6) the supply’ necessary to liquidate 
rent claims, (c) the residue, if any. This brought me to the consideration 
of the questions of district trade and stocks in.hand, questions of high 
importance, but regarding which there is a complete want *ot precise in¬ 
formation. This want will, it is hoped, be supplied\ whgn.our prasent 
system of inter-district trade registration shall .H^ve .surmounted the 
difficulties incidental to all new arrangements. At present, however, the 
information io be gathered from this source.is interesting, more for the 
promise of improvement it holds out,.thhn >(6r its intrinsic worth ; more 
for the light it throws on the nature the various commodities in which 
each district trades, than for the precision with which it gauges the magni¬ 
tude of such trade. V . | , 

“It was, however, necessary fpr me to estimate the extent to which 
food-grain is kept in stock in each district, and this necessarily involved 
the question of the district’s trade in that commodity. Impelled by this 
necessity on the ore hand, and having in ascertained facts but a slender 
and not often significant basis for argument on the other, l was obliged 
tp have recourse to speculation to supplement the points in w’hich 
actual experience was defective. bor the speculation I venture to make, 

I claim no further value than that it affords some clue to an opinion on 
. s rpatters confessedlv obscure and intricate. I venture to suggest that in 
a district which produces a surplus, the quantity of gram soic. to pay 
„ rent charges forms the gra n fund as it were, from w’nich exportations i 
are in the first instance made. 1 lie terms of the argument, if I be 
permitted to dignify the speculation by such a name, presuppose a surplus, ; 
portion of which is sold to defray rent, and the sequel will show that cvxry 
d strict with which I shall deal, except one, produces such a surplus. 1 he , 
grain, therefore, sold to pay rent is over and above tie' quantity required 
• for consumption, and over and above a quantity which exists in addition 
* and is held in reserve. In proportion to the sufficiency of this quantity held 
in reserve, the grain which, in liquidation of rent charges, passes into the 
grain-dealer’s hands is in the home market a drug, and in ordinary 
years continues to be so. There being no market for it at home, it being 
superfluous as a reserve, it must be exported. 

4 ‘ Bui seeing that a residkie still exists, in addition both to the provi¬ 
sion for subsistence and to this grain on which the rent is financed for; 
seeing that this residue, or a large portion of it, comes sooner or later 
into t he grain-dea'er's hands, whether in satisfaction of debts, or in finan¬ 
cing for othet wants, it is not fanciful to say that it is from the rent-grain 
exportation is first made, and not from the residue. How can n distinc¬ 
tion be drawn ? I this I answer, that the certainty (as I shall demon¬ 
strate) with which at lixed seasons grain is thrown on the market to meet 
rent charges, and the fact that at these scasohs, immediately following 
each harvest; prices are cheaper than at other times, induce traders to 
buy in ahd expmi. This fret then indicates a distinction. The grain sold 
to pay rent is sold-at stated times arid at cheap prices; the grain sold 
for other necessities not so pressing is sold at various times and at deafer , 
prices. Traders from outside ( who earn on a large business this way), I 
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the er-iin wh£t *«*!?? \u PP> ' fore, & n demand, will certainly export first 
AteS! ,f° S th 1 ‘f r 2 cst mar K' n to cover profit and expenses. 
Afterwards, if the demand be greater than they can supply from this 
stock, they will export other grain, which, bought up bv them at more 
unfavourable times and dearer prices, affords less of a profit. 

there are special circumstances in connection with the rice cultivation 
and export trade of North Behar which support the speculation that the 
gram sold to pay rents is all exported, but those special circumstances 
will come more properly under the districts in which they occur. Here I 
shall sum up by stating that in every district of which i have treated the 
gram sold cheapest is the grain sold to pay rents; and that as this will 
give the largest profit in foreign markets, it is the grain which is prob- 
ably first exported ; the minimum exportation of ordinary years, if 
the district reserves permit of its being all exported. 

1 hen arose the question—Is the residue of the year’s surplus the maxi¬ 
mum quantity reserved ? If not, what is the limit of accumulation of 
reserves, and now is this limit maintained ? 

° Suppose that a surplus-producing district this year holds 50,000 tons 
!?* r S r '\ !n in rcserve > ana that next year’s harvests are average harvests — 
\\ ill these 50,000 tons which have not been drawn on this year be added 
to the reserve the ensuing year furnishes afresh ? And, if so, where is this 
accumulation to stop ? These arc the most abstruse, as they are among 
the most important questions of district economy. 

“ l cannot undertake to summarise the modes of treating them in each 
case that came up for discussion. Here I shall only say that, if in the 
case supposed the ensuing year be an average year, there is no doubt the 
previous year’s reserves partly swell the export grain fund ; such of them 
as do not swell the export grain fund are utilized by freer consumption 
which cheap prices, consequent on the abundant supply, permit; much of 
them is wasted, grain being a very perishable commodity. In my esti¬ 
mates of production I contemplate a good average year; short years on 
the one.hand, and bumper years on the othrr, being excluded from the 
calculation of the average. But short years are of the more Irequent 
recurrence, and those often recurring short season:, are great solvents of 
surplus accumulations, whose raison d'etre is the knowledge, begotten of 
experience, that short years will come. ” 

METHODS OF CULTIVATION, SOWING, REAPING, &c. 

1 he chief peculiarities of the Rices of Bengal may be discovered from 
the following quotations from important works which treat of the main 
divisions of the province. 

I. —Eastern and Central Bengal. 

Cultivation of Ricf. in the Dacca District. 

Mr. A. C. Sen, in his recent Report on the Agriculture of Dacca 
(pages 28-33), furnishes some useful information regarding rice. He 
divides them into three crops, sub-dividing each of these again into two 
sections. His classification may be thus exhibited - 

I (rt) Long stemmed — 

Ray enda 


Am an 


( (rt) Long stemmed 
( 1. Rayenda 

(3. A/ni ma. 
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<3 

4. Ordinary foiin. 
(b) Transplanted 01 Ru .a 
J. Shtil. 

i 7 . Ordinary Rorva. 
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r (a) Ordinary— 

C i. B he sian. 
j 2. Boaila. 

I 3. Shaita. 

(.4. Surajmani. 

( b ) Lepi— 

1 . Shaita • 


•{ 


(а) Ordinary. 

(б) Lepi. 



CULTIVA¬ 
TION: 
Eastern a; 
Central 
Bengal. 


Dacca. 


Mr. Sen’s remarks so fully exemplify the rice culture of a large 
portion of Eastern Bengal that nis account may be quoted freely : — 


Long-stemmed paddy . 

‘' This variety of paddy is extensively grown in the Dacca district. The low lands, 
the sides of jheels, and low plains on which from 5 to 15 fe^t of water accumulates 
during the rains arc selected for this crop. It has a remarkable power of growth, fre¬ 
quently shooting up to the extent of 12 inches in the course of 24 hours as the inun¬ 
dation rises, and in the case of some varieties, such as rayenda and baoa, attaining a j 
length of from 10 to 20 feet. The greatest dangers to which it can be exposed during ' 
the season of inundation are a high and sudden rise of rivers, by which it is over¬ 
topped, and a strong current of water, by which whole fields are sometimes uprooted ' 
and carried away to long distances. 

** Soil.— The soil most suited to this variety of paddy is the stiff clay deposited 
on the bottom and edges of jheels. 

" Mode of Cultivation. —It has been stated above that the plants sometimes 1 
attain a length of even 20 feet. During the harvest, however, the whole plant is 
not cut off, but only the cars with about one-and-a-half feet of the straw are removed, j 
The lower portion of the straw remains, and is locally known as nara. It istoo coarse 
to be used as fodder even by the cultivators, who are far from being over particular 
as regards the quality of the food given to their cattle. It is sometimes used as fuel, 
but in most places ii is gathered in heaps in the field and set fire to. The land is imnie- ) 
diately after ploughed. This is generally done in December. It is then ploughed 
once or twice again and left exposed to the sun and rain till Chuitra (15th March to 
15th April) when the large clods, of which the field is probably very.full, art patiently 1 
broken down by the iutamugar, and a somewhat rough tilth obtained. Advantage 1 
is now taken of a shower of vain to give the field one or two ploughings and borrowings 
more when the field is ready foi sowing, l'his is generally doiv at the beginning 
of Baisakh (15th April to 15th May). About 15 seers of paddy is broadcasted ow a 
bigha of land. 

In the moist l<>w-lying places where water begins to accumulate early in Bai^ak>\ 
the sowing cannot be so long delayed. The varieties of the long-stemmed paddy giown 
in such places are the rayenda and baoa, and these are sown at the end of Awagh or { 
early in Fat&um (15th February to 15th March). The harvest time is the same as that 
for other varieties Ji oman nadcly. namely, Aghtin-Fous (15th Novomber to 15th J ami- 
ar)), so tho* these va'ivtw s of paddy remain in the field for ten month.-, in th-* year* 

'* tha seeds germinate in four or five day, when the field is rolled twice with th 
ladder. After the plants have attamed a height of 4 to i inches, the soil is loosened 
by the rake, which also -1 ves to thin the crop. After this the only operation tube 
done till the harvest time comes is a weeding. In some places even this weeding is 
doneawayv. it' 1 . Theci'-p is 1 eddy for the Harvest in Aghan. The yield per h 
varies between 3 to 12 maunds. The average will be about lorn and a-half maunds.” 

A man and Aus mixed. 


" In many places in the district it is customary to sow iman and du$ together in 
the same field. I he advantage of this system is that ii one of the crops fail, the ry,»ts 
can rclv on the oth?'i. In an unusually favourable year, even two full crops m • th; 
wav be obtained from the same field Hy a half crop of 

paddy, and a 12-anna crop ot liman ate got this way. 

, | lc str:ivv l, f th* previous year’s ciop is collected in heaps, tnd burnt 

and the held is plough ... ft tit t* ground is suffkiently dry, the plough is fallowed 
«y g* • 1 * I* ihing only is given. This is generally done in 

(15th January to 15th l*< bruary), Alter an interval of two to ten dnvs the fit Id o. 
cross-Ploughed, and the ladd is used twice. Aftei three or jour ploughings more 
have been given, the land becomes ready for sowing, which is generally done in 
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above t_h_ e clods, and the field look* green* the 

ie with tha , 
ard growth, ( 

ftawtf sftSfflgi^wrS^ ws?a 

would be choked up. This process is termed J^ao. ’ ""''^ the ' vhob field 

HH «sSSs-ffel#Sisl§ 

hundreds of firfds are soraeSmS^t tlV ‘ ears 5f ' l , lst lo,mirl! '’ J nd 

*s®KSg.“*“";* ** *-t crsf’&safes 

“ Harvest^ The a man is harvested as usual in Aghan. ” 


Transplanted Aman. 


\ 


TJie.transplanted paddy is grown in the district in two different classes of hnd 
namely,'in the upr-r reaches of tin: valleys of the Madhupnr junMeandfnthe coni 
paratuMy b-h vrn.'oM dcarahs of the r.rahmaputia and it. brfnchw The odddv 
vi own hi the Madhupur valleys 1 a special varietv nml ;< . 1 Li l P ac1 V. 

sh aid tin ; the trru.M (anted paddy of other pb C rs 1 i )V tl, « * U . n< '* r ^ c . narao 01 

transplanted. 1 heUdc of cjltfvation foCcJ dm, ^ s niu "' 

. that orevalentin West Hurdwan; only i. , . somewSt *5£? matcnall >' *»» 

• • .*• ..*. * 

as ninth rain-water has collected on it. (lie lct>irh;nt*aU , ls ‘ „v, , - , *' 

r Vi> '•?- lhc «t ou " d -Vhrfy p6*t "1. oOho'iirS 

hind is going on, the necc: ,ary quantity of s >ed (<> .. r « f,,r i ; , f , , * e [y 

transplanted wit^) is weighed and soak.'d man jarlhen pot for 24 hours. )?is fhen 

i v.s,&c..andw,i 

cd. n.c seed begins to germinate in two to three dais, when it is sown broadcast so 
thickly that the grains somewhat overlap one another. Tit. r d is n..l covered with 

tt,rp?nia,iom enthe ^ ^ " fuot l » -ches high, they arc fit W 

“ 7*7/fl«.--ln ease of the jungle vallcj , the first thing to attend to is to repair 
he embankment* thrown acrafe the valleys for collecting water. I he field is preS£? 
hv ploughing it rn the mud two or three tim. s. I he seedlin - are then t.anh.lLnU , 

:' l,aM » 7';! r potting in th.<v , , i, ,,| an ts in the same pk'r. ' 

I he transplantat ion is gene ally done about the 15th of <ravj>:. I he paddy is L'ciK.allv 
, ! arv< to do this , ble. for othcnvWgreit 

oruna-c 1* sometimes done by boar& monk ys and other wild animate. In the case of 
flic dearah land, about two plot.things arc given in the dry field Thin i v 

soon asthe previous crop, pen, , ajly kle,ati h off the grouml. On such lamb two 
tain crops arc sometimegrown in tl o same field in ihc same M-ason A ,< i!va« 
pogsddc the field .S sown with jute or paddy, gt ne. ally ol the shuitax a,U ty {)]<■ 
outfhed h tv V > lo y »r ha * V, ‘ S Ct T y m , Srnvart ’ an d tl. n the field is ,,n,m-diar t 1 v 

w,th tb ‘ *"»'• «"»» 
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Aus Paddy. 

'* Of the several varieties of aus paddy under cultivation here, the boaila and 
shaita stand sandy soil best, and the shaita has the additional advantage of tiding 
only sixty days (whence its name, shat or sixty) to ripen Horn the time of putting-in 
the seed, l his class of paddy is grown (1) on the high grounds of the Madhupur 
jungle, where sufficient water cannot be collected for the cultivation of the shal paddy, 
and (2) on the comparatively high and sandy dearah lands. The aus paddy cannot 
be grown on lands on which more than two feet of water accumulates during the early 
pait or the rains, for it grows to a length of three to three-and-a-half feet onlv, and 
oes not rise with the rise of water, as is the case with the long-stemmed paddv. The 
land that grows aus paddy is also considered the best for the jute crops, and therefore, 
with the >nciease of tlie cultivation of jute, the area under aus padefy is rapidly dimi¬ 
nishing. 1 his is somewhat to be regretted, for this variety of paddy not only supplies 
the ray at with a tood-grain, but provides his cattle with an excellent fodder. 

Tillage. plie land on which aus paddy grows is light and easily workable, it 
generally bears two crops in the year—the aus paddy or jute during the rains, and one 
of the pulses or mustard during the cold weather. As soon as the rubbi crop is off 
the held, it is ploughed and harrowed repeatedly to get the land ready tor the dus 
paddy as rapidly as possible. The preparation must be hastened, especially on the 
chur land, for here a late crop is sure to be lost by the rise of the rivers. On such lands 
the cultivator is sometimes obliged to make a green iodder of his aus crop, and in some 
years the rivers rise so quickly that even the fodder is lost. The sowing time, there¬ 
fore, is different in different localities. In the churs of Meghna, i« is sometimes sown 
so early as the end of Jfaffh. In the highlands of North Manikgunge, again, the sow¬ 
ing is olten delayed till the beginning of Baisakh. 

‘ Afvy-Treatmerit. — As soon as the plants have come out, the field is rolled 
with the ladder. After about a week, when the plaids have grown to a height of s or 6 
inches, the field is harrowed with the rake preliminary to the first weeding. The tines ' 
or the harrow will root out a ood many weeds and somewhat thin out the crop. The 
most troublesome and laborious operation required to be done in an aus field is the I 
weeding. In doing this the rayats mutually help each other, and hired labour is als > 
olten resorted to in order not to lose time. 

“ f he harvest time extends from the end of Ashar to the beginning of Bhadra." 

Boro Paddy. 

“ This class of paddy is of far greater importance here than in West Bengal. The 
places in the Dacca district, where it is most extensively grown, are—(.) ihe sides r>i 
t! jnils and streams of the Madhupur jungle; (2) the churs and edges of the 
Mfghna, and its numerous branches and creeks subjected to strong tides :\x) and in 
some ol the churs of the Padma. 
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^?}l — so, l b rst suited to the boro paddy is a mixture ot clay and.decayed 

vegetable matter or humous soil, and this is the nature of the soil on which it is 
gnovn within the Madhupur area. On the d'ara!., of the Meghna, which is the 
gieatest loro tract in the district, the soil is a fine sandy loam, rich in organc 1 
matter, and always kept moist by being flooded at every tide. This class of paddy 
is generally tiansplantcd, but there are one or two varieties of it that an sown broad¬ 
cast and known as lepidhan. 

* As soon as the rains are over, a plot of ground, from which the inundation water 
has lust receded, is chosen tor the riursery. The kahni creeper and other aquatic 
grasses are removed, and the place is worked into a soft mud by treading on it If a 
piece of sufficiently soft ground cannot bo had. the land chosen for the nurseiyis 
ploughed three to five times, and then plastered by passing the Irpirhan^a over it 
two or three times. When the nursery ground is being thus prepared, the seed is 
put in an earthen pot and soaked for 24 hours: it is then drained and kept under ! 
cover till the germination begins. The seed is now sown broadcast on thr nursery so 
thickly that the grains touch one another and even overlap. The seed is not covered, j 
and has therefore to be care idly watched to see that no injury is d< no to it by birds , 
and other animals. The plant comes out in five 01 bix days. Thirty seers of paddy I 
sown on one-lourth i iff ha of land gives seedlings suflu mt 1 ji tianspbnting two birnas. 

If the natural moi iture in the nursei v p- 

ground should be artificially watered* I he seedlings arc fit tor transplantation as 
soon as they bout the 

dra rafts of the Meghna subject-d to strong tide ■ are not icmovcd till they have 1 
atc um-d a length of From 14 to iS inches. The usual time J01 putting in s cd on the 
nursery is the first week of Kartii\ and that for transplanting is Pons. No tillage is 
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generally needed for the boro land. All that is usually dons is to transplant the seed¬ 
lings on the soft mud left by the inundation water, or that is always to be seen on the 
edges of tidal rivers. Now and then, however, boro paddy is grown on somewhat 
stiffen ground, and, when this is the case, the land has to be prepared by three to five 
ploughings. Except on the edges of tidal rivers, the boro paddy requires to be arti¬ 
ficially watered, and this is done by the canoe-shaped vessel known as.the duni 1 (in 
Burdwan as donga). At Mirpur, the cultivators water their boro paddy at every full or 
new moon. The fields are all situated on the banks of the Toorag, which here is sub¬ 
jected to tides, but the water does not rise high enough to reach the fields. 

“ Injuries , &c.— The crop is sometimes injured by hail. Hoods, drought, and wild 

° C « The harvest time is Baisakh. The yield per bigha 1V5 to 12 maunds, and thus, of 
all varieties of paddy grown in the district, the boro gives the greatest outturn. It is 
also the least expensive to grow, and has the additional advantage of not requiring 
any working bullocks for its cultivation. The boro land therefore fetches the greatest 
rent. At Mirpur, the rent varies between R2 and R4-8 per big ha. On the dearahs\oi 
the Meghna nursery land is very scarce. The land geneially is low, and is not left 
dry by the inundation water sufficiently early to grow seedlings on it. The soil is 
also too sandy for a good nursery bed. When, therefore, a suitable plot of nursery 
land is found in any locality, it is turned into an immense nursery ground by the 
people of the neighbourhood, and even by men living at along distance. I he Chur 
No. 64. or Baharchur , about 2 miles by iths, is, this way, almost wholly occupied by 
nursery grounds. When 1 was passing by this chur 01 * afternoon, at the end ot De¬ 
cember i8S8, ! ?aw some 150 boats going away from the place laden with seedlings. 

Broadcasted Boro Paddy or Lepi . 

“ In some of the islands of the Padma large areas of land are sometimes to be 
seen almost on the same level with water at low tide, and covered with mud so soft 
and deep that one standing on it is put in danger of being buried alive. 1 he ryyafs 
have discovered a method of cultivation to grow paddy on it known as the lepi. No 
ploughing, harrowing, or anything of the kind is needed, nor is it possible on such 
lands. All that is necessary is simply to sow the seed broadcast, and plaster ( lepa ) 
the mud over it. This is, however, not an easy task owing to the unstable nature of 
the ground. The man sowing the paddy has to support himself on a plantain tree, 
a piece of bamboo, or the like. 1 he land is flooded at every tide, but that docs not 
injure the seed on account of the mud over it being plastered. Before sowing the 
lepi seed receives the same treatment as the seeds of boro and rowa paddy. 

“ Is lepi a variety of boro or a result of cultivation ? In some books the lepi has 
been taken for a variety of the boro paddy. This, I think, is a mistake, for not only 
can the variety of boro , usually grown this way, be grown by transplantation like 
other \aricties. but a variety M Jus paddy, known as shnita, can also be, and is ot- 
len, grown as lepi. Near Kaliakur, again, when the land intended for the long-stem¬ 
med paddy is too wet to sow the r> cd on it in the usual way, the lepi system is often 
resorted to by the cultivators. The boro is sown as lepi in Aghan, and the xhaifa 
in Pous. They are both, however, reaped at the same time, namely, in Baisakh . 

** Yield per big ha of different varieties of paddy— 

< fad shaldan . 

[bS ordinary transplanted 
{. (V) Iong-stcmined paddy 


(r) Aman 

( 2) Aus 

(3) Boro 


ordinary 


3 to 10 maunds. 
3 to 7 

3 to 10 

4 to 6 

5 to 12 
4 to 6 


i(«) - 

l ( b) lepi 

As still further exemplifying the character and value of the rice crop 
in Eastern and Central Bengal, the following passages may be given from 
a few of the Ga/elteefs. To reprint all the admirable articles that 
occur in each of the 24. volumes of Sir W. W. Hunter’s Statistical Account 
of Bengal, would necessitate the allotment of a special volume of this work 
to rice alone. The numerous references given above will enable the reader, 
however, to discover rapidly the more important accounts of Bengal rice, 
and, by the careful stii'U of these arid other such passages, a fairly ciccu- 
rato conception can be obtained of the mrnor ^variations, both in the cha¬ 
racter of tin rice grown and the systems of culture pursued. For s ex¬ 
ample, while the dbian rice is the chief' ciop of Bengal, in some 
districts, it might be said that rites, was of co-equal importance, just as 
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in the northern districts and in Behar, dus rice is practically unknown. 
In a like manner transplanted dm an (rovsa rice) is plentiful in some 
districts, unknown in others. Boro , in still another tract, becomes the chief 
crop, while, in others, it is never cultivated, though, in some cases, land 
suitable for it may be plentiful. The passages here quoted, as exemplify¬ 
ing the character of Bengal rice, are believed to fully demonstrate this 
variability, while they make known the more interesting facts of methods 
of culture, yield, cost, &c., &c. 
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Cultivation of Rice in the FarIdpur District. 

“ Rice forms the staple product of Faridpur; namely, dm an, or winter rice; dus> 
or autumn rice ; boro, or rice grown in deepwater; anu ruida rice. Of these four> 
the first two are more generally cultivated, and form the chief staple food of the 
District, but the latter are almost always consumed by the peasant who raises them. 
The Jus and avian rices are sown broadcast, the seeds being generally intermixed 
on lands neither very high, nor yet too low. Where the dus rice is separately culti¬ 
vated, however, it is generally planted in pretty high and dry ground in irotation to 
a crop of sugar-cane. The dman rice grows luxuriantly in rather low grounds where 
the rain-water collects. Some of the best qualities of dman rice are transplanted 
from nurseries into carefully prepared land, which has received repeated ploughings 
early in the rains, until the whole field is worked into knee-deep mud. All the supe¬ 
rior kinds of rice are derived Irom the rod or transplanted crop. The husbandman 
generally keeps this rice for sale, and uses the coarser varieties lor his own consump¬ 
tion. Inlands where the airs and d mail are sown intermixed, the former can easily 
be reaped if the water rises slowly, but in the event of a sudden or rapid rise, would be 
destroyed. The dman rice is of two races, the barun and chkotnd , each comprising 
several forms. Of these races, the former is regarded by the Hindus as sacred, but 
the latter is not. A Sanskrit verse (doka) is quoted from the Sastras , containing a 
precept to avoid the use of chkotnd rice, on account of its ripening before the setting 
in of the cold weather. As already mentioned, dman and dus rice are frequently 
sown together in the same fields during the early rains in March and April, but never 
later than the 10th of May, in places that arc annually flooded. They grow rapidly 
with the rise of the water on the inundated lands, the stein sometimes reaching fifteen 
feet or upwards in length, according to the depth of water in places where it grows. 
The dus crop being reaped first in June, July or August, the pruning which the dman 
thereby necessarily undergoes, instead of doing any injury to the crop, rather im¬ 
proves it, as the shoots become more numerous and stronger after this cropping. It 
should be stated here that, although the fields are very carefully weeded both before 
and during the rains, it is impossible to rid them of a species of wild grass which 
ripens almost at the same time with the dus; hence the d:n> paddy is seldom free from 
the seeds of this grass. Indeed, this is so generally the case, that the presence ot 
these v -il f l seeds 18 regarded as a sure indication of dus rice. The dman rice is 
generally reaped in November or December, but there is an early species, dswiui, 
which is harvested in the Hindu month of that name, corresponding to the En 
September. In the same way, one early variety of dm. ripens and is cut at the ^nd 
of May. The other two kinds of rice, borj and ro l (transplanted dman) are cultivated 
altog< ther on a different system. The boro is planted in the low beds of marshes and 
swainps or on tie* borders of shallow receding rivers, such as the lowest parts of chars , 
koah, and It'd chars, as they are localIv called. The seed is sown in nurseries in 
October or November, transplanted in January or Fcbn ary, and reaped in Mav or 
June, i he rod, or transplanter! dman, is grown on con o.-natively high lands, which 
are seldom or never submerged during the rains. The plants are raised in nurseries 
in Mav or June, transplanted in June or July, and ,eaped in November or Decem¬ 
ber. The finer varieties of rice are obtained from the rod crop, and the next quality 
from the ordinary dman. Superior rice is seldom obtained from the Aero crop, and 
never fr< rh riw dus. Besides the defect of the dus l ice already, pointed ovit, namely, 
its admixture with grass secd9, there are others which render it a veiy inferior and 
undesirable article <>( food. The grain is coarse, never Wholly free irom n layer of 
reddish or brownish colouring mat'er when husked; has a tendency to clot together 
when boiling; and has scarcely any taste. Ordinary although generally also 

coarse grained, Is free from these objections, and more agreeable to the palate. 
Boro rice is generally coarse and heavy, and less sweet than dman, but superior in I 
every respect to dus. All the rice sowii in the high lands and in shallow water, when ! 
ripe, is cut close to the ground, no as to leave as little stubble as possible, and to save 
all the straw foi the cattle. In deep water, howevey, only the enrx aie cut off; the i 
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stems remain in the fields till the water subsides, when it is either burnt for manure 
or collected for household fuel, or for thatching purposes.” (Vol. V, 296-305.) 

Cultivation of Rice in the Jessore District. 

Rice cultivation may be said to be referable to two widely different 
sections, the one corresponding to the upp • and more cultivated tracts, 
and the other, to the lower swamps of the S derbans. The former may 
be taken as representative of the fertile cis Gangetic region which ex¬ 
tends from Calcutta, through Jessore, Nudd a, Ii'rbhum, and Murshid- 
dbdd, to the Rdjmahal Hills, while the latter is • aracteristic of the lower 
Gangetic delta—a recently reclaimed, and in some respects temporarily 
cultivated, tract, which produces,almost without the aid of the plough, an 
abundant crop of exceptionally long-stemmed rice. Two extremely 
interesting accounts of the Jessore rice cult ivation occur in Mr. d. West¬ 
land’s Report < n the District of Jessore ; the one, by Mr. W. G. Deare, 
gives particulars mainly of the upper section of the district, and the other, 
by Mr. Westland himself, deals with the great problem of the utilisation of 
the Sunderband swamps. The latter is unfortunately too exhaustive to 
be quoted in its entirety in this work, though it may be remarked that it 
would richly repay perusal. 

1 he following are the main points brought out by Mr. Deare in his 
account of rice cultivation in Jessore proper [App. Rep , List, of Jessore by 
J. Westland ): — 

For A man Paddy.. 

“ Operations.begin about the 20th February, sometimes the beginning of March 
if there has been much rain in February, by firing the stubble of the previous year’s 
cultivation. This process goes on during all March, and, as a field is cleared, the 
ashes are ploughed into the soil. The stubble is fired alter a hot dry day about 4 
o’ch ok in the atternoon, and it is a remarkable sight, as the evening closes, to see vast 
bheels on fire. The smoke from these bheels sometimes becomes disagreeable, as 
dense clouds of it are borne along by the evening breeze, enveloping the landscape 
as it were in a thick fog. After the spring showers fairly set in, the firing process is 
discontinued and ploughing is pushed on rapidly. 

For A us. 


The preparation.of the land begins about the 20th December or first week in 
January, as the higher land i on which this description of paddy is gtown* becomes 
sufficiently dry to admit of the plough being u«ed. But as the winter crops are also 
raised on such lauds, ploughing is delayed Mil March; by the 20th March ploughs 
are in full work. 

For Boro and Raida. 


No ploughing is necessary. The paddy is sown in bheels and swamp* after tin; 
inundations subside, about the middle fcf Decenlbcr. Pieparations begin by remov¬ 
ing the rank weeds, called kahui , that have grown so luxmaantLy during the rains, and 
ided in thick layers over the ground as the water' receded. The paddy vis then 
sown in about 10 inches to a foot of water, being transplanted'from nui series. 

j Boro mixed with rdidn in proportion of nine of the former to one of the latter, is 
sown on a plot of soft earth immediately after the inundation has receded, about the 
c | OS c of October. This plot may be considered the nursery in which the paddy grows 
till fit to be transplanted to bhifs, from which the deposit of kalmi weeds has been 
removed as described above. 

Sowing and Planting .-*-Planting out is unknown in this part of the coun¬ 
try, except in th'* cultivation of boro paddy. The paddy is sown in a nursery about 
the close of October; by the middle of December the water in the bheels is sufficiently 
low to enable the cultivator to r.lear away the accumulation of weeds. The seedlings 
are then transplanted to the bheels, and sown in about 6 to 10 inches of water and 
allowed to grov for about a fortnight or three weeks, when they are again transplant¬ 
ed to deeper water and allowed to mature. 

Harvest. _The reaping of dman paddy begins about the first week in De¬ 

cember, and is continued throughout the month to the 15th of January. 1 he das 
harvest begins about the 15th July, and is continued to the close of August. The 
dref.ft crop is cut about the first week in December. Boro paddy is cut in April, and 
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with it the tops of the rdidd are taken off. The rdidd matures about the middle 
of October, when it is cut. 

“ Yield. — During the past cold season, I personally cut, weighed, and tested the 
yield of paddy in various parts of the sub-division of Naral and on the best lands, 
that is, lands that had suffered least from the effects of the cyclone, I f< und that a 
biyak yielded as much as 12 maunds. From inquiries I have made in various places 
1 find the average amount of raw produce from a kigah of avian paddy may be 
fairly set down at 13 tnaunds, value Rn. Of course the value fluctuates with refer¬ 
ence to the supply and prevailing market rates. But the above, so far as I can as- 
cetain— and I have made a careful inquiry, — would be what a rayat would expect as a 
fair average return. 1 he average yield of dus would be Si maunds per bigc.ii. value 
R6. Boro and rdidd may be classed with dman paddy, but the value of boro appears 
to be greater, averaging about a rupee a maund higher. I his may be accounted for. 
During the dman harvest paddy is so abundant generally that prices invariably fa 1, 
whereas boro is cut while paddy is at its highest value. There is also more labour 
expended on the boro crop. 

u Soils suitable for Rice. —There are two descriptions of land m this part ol the dis¬ 
trict, designated by the rayat boro jami (land) and nshari/ami. The lowest portions 
of b keels, in short swamps, are placed under the head boro jami. INo plough¬ 
ing is ever needed, and the rent paid for •> ich land is Ri-io to 1-12 per big ah , 
while tor the higher dry lands classed under ashari jam:, on which are sown the 
dman , dus, and^ winter crops, the rent paid is K1-4 to i-S per big ah. It appears a 
higher rent is paid for boro jami land in consideration of less labour being expended 

in preparation and the saving in cost of ploughing. ... 

“ Method of Cultivation.— 1 he mode of cultivation is certainly primitive. I he 
implements of agriculture are ol the most defective and imperlect foi m ; hoeing 
is entirely dispensed w-ith as too laborious an operation, i he soil is scratched with a 
rudely constructed plough, the handle of which communicates bet little power ot 
directing it, and the share scarcely penetrates the ground to a depth of 3 inches. 
The business of the harrow is performed by an instsument lik•- a ladder on which the 
husbandman stands. Bullocks are used ploughs and harrows, but they are small 
meagre specimens. In the soft alluvial soil of Lower Bengal instruments and oxen, 
such as tney ire, seem to answer all purposes of agriculture. Manure is never used. 

1 he soil seems to be so very fertile that it will bear crop after crop sown w tnout 
intermission. It must, however.be taken into account that the annual inundation has 
doubtless a fertilizing influence. 1 he weeds that grow and decay on the land 
ploughed into the soil, together with the ashes of burnt stubble, tend to enrich the 
ground. Irrigation is not necessary, and is seldom employed. In the cultivation of 
the boro crop it is sometimes resorted to, when a drought prevails in March and April. 
The water evaporates rapidly under a vertical sun, and it becomes necessary to sup¬ 
ply the loss by conducting water along narrow cuts leading Born the deeper parts or 
the biter!. Tic; tabular statement will show the number of times the land is plough¬ 
ed for each crop. * , . . c , 

“ Cost of Cultivatio . -It is difficult to form a correct estimate of the cost ot cul¬ 
tivation on account ot the various custom^ that prevail. The gotd, or mutual help 
system, is observed in some villages, l ive or ten layats, each the owner ot a 
plough and a pair of bullocks, form a gdtd or club to help one another in ploughing 
their lands ; no expense for ploughing is nect ,.>iry beyond the first cost of instruments 
and bullocks. But in estimating the expenses ana profits of a rayat, we must take the 
cultivation Of a whole year. Take, for insta »A of ordinary ashari 7atnt 

land on which the rayat has raised an dman and a winter crop, the following table 1 
will show the cost and profit:— 


Cost of Cultivation. 


Vai ue of Ci 

HOP. 




& 

a. 



R 

a. 

P > 

Ploughing . 

. 2 

0 

0 

Paddy 

1 1 

0 

0 

Weeding 

. 1 

0 

0 

Mustard 

6 

0 

0 

Seed . 

1 

8 

0 

Peas . . 

3 

0 

0 

Reaping 

. 2 

0 

0 





Watching . 

. 1 

0 

0 

Total 

JO 

0 

0 

Litigation . 

0 

8 

0 1 

Deduct cost 

0 


0 

Rent 

1 

8 

0 




— 





Profit 

10 

S 

" 1 

Total 

• 9 

8 

0 


- 


J 
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I he following are the chief facts brought out by Mr. Westland re- 
garding— 

Cultivation of, and Trade in. Rice.in the Sundarbans. 

“ 1 ae second great trade connected with Jessore is the rice trade, and the sub¬ 
jects connected with it may be shortly stated thus. The south of the district, and 
especially the Sundarbans, form a great rice-producing' tract. From the Jessore 
Sundarbans and from the Backerganj Sundarbans through those of Jessore, there is 
a continual flow of rice to the westward towards Calcutta. Rice also goes north¬ 
ward, spreading itself all over the sub-divisions of the sudder and of Jhcnida, which 
do not, as a rule, produce sufficient rice for local consumption. 

I he fitness of the Sundaibansto serve as a grand rice-supplying tract was pointed 
out by Mr. Henckell so long ago as 1784 and 1785. 

“ Clearing Forest. —The clearing of Sundarban forest is a most arduous under¬ 
taking. the trees intertwine with each other to such an extent, that each sup¬ 
ports and upholds the other, and some of the trees are of an immense size, one 
sort, the Un tree, of which a good specimen is seen at Morrellganj, spreading and 
sending down new stems till it covers, perhaps, an acre of ground. Trees like these 
cannot be cut down and removed in bulk, they must be taken'.piece-meal, and the 
tree must be cut up into little pieces before an attempt is made to cut it down. But 
the trees are not the only difficulty, for there is a low and almost impenetrable 
brushwood which covers the whole surface. This brushwood has simply to be 
hacked away bit by bit by any one who attempts to penetrate into the forest. 

“ Dangers of Sundarban Cultivation. —And there is no small danger from wild 
beasts while all this is going on. Alligators one is not likely to come across, except 
on the immediate banks of rivers; but tigers are not unfrequent, and occasionally 
break out upon the defenceless forest-clcarers if the latter approach their lair too 
closely. A great number of these accidents one never hears anything about, but the 
occasions on which one does hear of such depredations through their occurring near 
inhabited places, are very frequent. 

“ Sometimes a tiger takes possession of a tract of land and commits such fearful 
havoc that he is left in peac< in his domain. I am not writing of things which may 
:ur, but of things which have occurred. The depredations of some unusually 
fierce tiger, or of more than one such tiger, have often caused the retirement of 
some advanced colony of clearers, who have, through their fear, been compelled to 
abandon land which only the labour of years has reclaimed from jungle. 

Suppose, however, that the Sundarban cultivator has got over these difficulties 
and the equally formidable, though less prominent, difficulties entailed by a residence 
far from the haunts of men, his dangers have not yet passed. Unless the greatest 
care be taken of the land so cleared, it will spring back into jungle and become^s. 
bad as evrr. So great is the evil fertility of the soil, that reclaimed land neglected 
fora single year will present to the next year’s cultivator a forest of reed (nal). 
He may cut it and burn it down, but it will spring up again as thick as ever ; and it 
takes about three eradications to expel this reed when once it has grown. The soil, 
too, must be cultivated for ten or twelve years beforedt loses this tendency to at 
once cover itself with reed jungle. . 

“ Reclaiming Rayats.— The first and heaviest part of the clearing of any plot 
of land is usually done at the expense of N the proprietor, the person who has 
settled with Government for the land ; and when the clearing has proceeded to a 
certain point, he settles rayats upon the lands thus partially .cleared and they bring 
it into cultivation. These rayats call themselves abdd-kari ” or reclaiming rayats, 
and esteem themselves to have a sou of right of occupancy in their lands. When 
these rayats thus begin, they occasionally themselves extend their lands by additional 
clearings, but it may, 1 believe, be stated, ns n gen 2r.1l rule, that the greater part 
of the actual clearing work is done at the expense of the capitalist, and not of the 
rayats. 

** Migratory Cultivators. —When a sufficient number of people are gathered to¬ 
gether. they tend of course to form a settlement, and to remain permanently where 
they are. Hut the furthest advanced parts of the cultivation and some also of those 
which arc.not new or remote from old land.;, are carried on upon a different principle. 

A large numbfci of rayats, who live and cultivate lands north of th' Sundarbans 
--that's, near the line of rivers which crosses the district from Kochua, through 
Baghahat and'Khulna, to the Kabadak—have al«»o lands in the Scndarbans,-held 
under differ Ant landholders. 

“ Seasons of Cultivation. —The cultivating seasons in the Sundarbans are later 
than those 'other north, and the plan which is followed by these double cultivatois 

O. 333 













misT^ 



Products of India . 


in Bengal. 


(G. Wait.) 


ORY 

sativa. 



is this. The months of Chcit, Bysack, and Jet , are spent in cultivation at 
home. The rayat then having prepared his home cultivation embarks his ploughs, 
and his oxen, and his food, in a boat and takes them away bodily tohis^rtoaa, 
or Sundarban cultivation. Assar, Sraban , and Bhadro , are spent in ploughing and 
sowing and preparing the crops there, the rayat building for himself, with materials 
he has partly brought with him, a little shed under which he lives. The water 
gets high in Sraban and Bhadro, but that is little impediment to cultivation. 
Many of the lands under rice cidtivation are below high-water mark, but the 
planting is easy, for rice sown on higher lands is transplanted into these low lands 
when it is strong enough to bear the water. 

" The ravat now again comes home, and these outposts of cultivation are abso¬ 
lutely abandoned—large extents of cultivated rice fields and not a symptom of 
human habitation# By the end of Agrayan, the rayat has cut and stored his home- 
cultivated rice, and he then goes to the Sundarbans, re-erects his hut which has 
probably been destroyed during his absence (or lives in the open) and reaps his 
Sundarban rice. At that season of the year iPons and Magh) reapers or <c dan'als” 
crowd to the district and they are extensively employed all over the rice fields of 
the Sundarbans. When the rice is cut and prepared for sale, the by ap dr is are sure 
to come round and buy it up, and the zemindar will also send his agents round to 
collect the rents from the rayats. The rayat has sold his grain, and paid his rent, 
and the rest of the money he can bring back with him to his home. 

“ Settlements of Cultivators. —While a great many cultivators in the more remote 
parts of the Sundarbans follow this method, there are in the nearer parts large 
settlements of rayats who dwell permanently near the land they have under cn 
tion. But it must be remembered that these tracts are after all sparsely inhabited, 
and that many of the rayats who dwell in them, besides having a holding near their 
own houses, have another eight or ten miles away, which tlu v visit only occasionally 
when they have work to do. The great fertility of the land renders it easy tor 
rayats to hold large areas under cultivation, and thus, what with resident large cul¬ 
tivating rayats and non-resident rayats, we do not find in the Sundarban tracts a 
population at all e qual to what the amount of cultivation wouldjlead iis to expect. 

“ Absence of Villages .—There is another thing to be noticed w ith reference to 
the dwellers in these regions, namely, that they do not tend, as in other places, 
to group themselves into villages. Probably this is one result of their having hold¬ 
ings so large that it is most convenient to live near them. But, whatever the 
cause, many of the village names on the maps represent no sites 6f villages as we 
usually understand a village, but represent great seas of waving paddy with home¬ 
steads dotted over them, where families live apparently in perfect seebiri n. This 
description, however, hardly applies to older settled tracts, such as pergunnah Hogl.i. 

“ Embanking .—I have neglected to note another feature in the reclamation and 
cultivation of these Sundarban lands, namely, the embanking of water inlets. It is a 
characteristic of deltaic formation* that the banks of the rivers are higher than the 
lands further removed from them, and the whole of the Sundarbans may be looked on 
as an aggr, gation of basins, where the height of the sid* s prevents tie* writer coming 
in to overflow the interior. Many of these basins are so lormed, that, left to them¬ 
selves, they would remain under flood, as they communicate with the surrounding 
channels by khals which penetrate the bank ; and a great part of. leclnmntion work 
consists in keeping out the water, and thus bringing under cultivation the marsh land 
inside. 

“ Extent of Rice Fields. —-It is difficult to give an idea of the wealth of rice fields 
that one sees in passing during harvest time along the rivers which intersect the I 
Sundarban reclamations. In other parts of the country, one's view is always restricted ! 
by trees or by villages, but in these Sundarbans it is different. You look over one j 
vast pi fot miles upon each siae s laden with gulden grain ; a homestead i 

is dotted about line and there, and the course of the rivers is traced by the fringes of 1 
low brushwood that crow upon their banks; but, with t 1 ions, one s 

many places one unbroken sea of waving dhdu, up to the point where the distant 1 
forest bounds the horizon. Of course this is not always the view ; onr c annot reclaim 
a whole estate in one day. In places where 1 eclamatiori has only more recently I 
begun, a o ingc of half a mile broad on either side of the riVcr contains all that has as 
yet be- n done by tlu extending colony. 

** Injury dove by Cyclone ;.—These colonics sometimes suffer most severely fft>m 
cyclones. 1 heir houses anti their fields ate only a foot 01 two above high-water I 
mark, and when the evdone wave pours up the great streams of the Passat and [ 
the Haringhatta. and from them spreads ailmei the country, the inundation works 
cruel havoc among these low-l>ing isolated villages. The grain in tlu ir field; i< 
spoiled; then houses arc tom away, and all their stoics are tosh; then bullocks ‘ 
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are earned away, and many of them drowned; and they themselves reduced to the 
extremest shifts to save their own lives. The cyclone of 16th May 1869 destroyed 250 
lives near Morrellganj alone, and the loss it caused to property was something 
immense. One almost wonders how, in some of those storms, the whole country is 
not at once swept bare, for there is no shelter from the storm and little obstruction to 
tne swelling waters. Liability to cyclones must put a practical limit to the exten¬ 
sion of cultivation '- for the nearer one gets to the sea, the greater the danger; and 
the more the forest is cleared away, the smaller the barrier placed between the culti¬ 
vator and the devouring wave. 

“ Harvest. —In the Sundarbans the rice crop is reaped about the first fortnight of 
January, the sou easily retaining up till that time all the moisture necessary for the 
growth of the gram. The method of reaping, too, is different from that which pre¬ 
vails ovet the rest of the district, for, as the straw is of absolutely no value in the 
bundarbans, the crop is reaped by only cutting off the heads, and the straw is subse- 
quently burnt down. 

“ Sale of Grain — \ have now to show how the grain finds its way to market, and 
here I have first to observe that rayats culiivate in two ways—either under advances 
from the merchant, or without such advances. Many rayats in the Sundarbans 
are well enough off to cultivate with their own capital, but several also receive ad¬ 
vances from merchants, who for this purpose send their men all over the country 
about Bha lro (August-.,eptember), and then again send their people alter harvest to 
col cct in ships the grain which has been thus pledged to them. Zemindars also 
make advances in some cases, but the zemindars ol these lands, that is, the large 
zeminaai are mostly absentees, and receive back their advances in money, so that 
the n atter does not influence the distribution of trade. The-small taluqdars are 
different, and usually take a close interest in their rayats. 



Patikhalij, and Morrellganj; and from long distances the grain is brought up bv 
rayats in their boats to these huts. h v y 

! Ot these h tH, the chief isChandhhali, and Monday is the hut day,convenience of 
trade causing that only one day in each week, instead of two, should be set aside as 

one would see a few 
cant village. The huts 

. - , -— -- but there are no pur* 

chasers to be seen, and the On Sunday, however, ships come 

fr T ?'* dlr “' ? ,,s - ^ut chiefly from Calcutta, ,-ind anchor along the banks of the river 
and of the khal, wait.ng for the hat. On Monday boats pour in from all directions 
laden with gram, and others come with more purchasers. People who trade in eat¬ 
ables bring‘their tobacco and turmeric, t.. meut the demands of the thousand rayats 
who have brought their grain to market and will take away with them a week’s 
stores. I he river ’a large enough one—an<i the khal, become alive with native crafts 
and hocus, pushing in among each other and literally covering the face of the water. 

*. ■ are on rapidly amid all the hubbub, and the Syapdri and ?nahajans 

(traders and merchants) are filling their ships with the grain which the rayats have 
brought alongside and sold to them. 

1 System of Traffic. —The greater part of the traffic thus goes on on the water, 
but on land, too, it is a bu-y sight. On water or on land, there is probably a repre¬ 
sentative from nearly every house fir miles around; they have come to’sell tneir 
gram and to buy their stores; numberless hawkers have come to offer these stores 
or sale; oil, turmer.c, tobacco, vegetables, and all the othei luxuries of a rayat’s life. 

iiy the evening the busine ss is all done, the rayats turn their boats homewards; 
the hawkers go off to the next nut, r go to procure more, supplies; and with the first 
favourable tide, the ships weigh anchor and take their cargoes away to Calcutta, and 
to a smaller extent up the river. By Tuesday morning the place is deserted for 
another week. 

“ At this Chandkhaii hat alone 3,000 or 4,000 rupe 
changes hands every hut d:iy, and during the busiest 
reaches twice that quantity; and about 1,500 bi 
mg the Uut t boats being almost the only mcar 
alone Joes not measure the amount of trade at 
see, the traffic in firewood cquais the rice trade in 
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jsiest season the amount probably 
t are bi ought up by people attend- 
ol travelling here. And the rice 
Ids hit; for, an we shall afterwards 
ulue, and much surpasses it in bulk. 
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‘•Chandkhali is after all only one out of many hats, and besides the trade that is 
done in the hdts, there is an immense traffic carried on, less conspicuously, b y triers 
stationed all over the Sundarbans. Some of these have large <ships and i 
visit the clearings and fill their ships close to where P"" 5,iSit* 0 f themselves 
tioned at some village., buy up grain when they can get it. and ship 't^themse v 
or sell it to larger traders. And everywhere there will be found a class ot tra c s 
called " fariass who insert themselves between the morepetty se .^ s a ^ ^ n 
regular trader or byapdri, buying up in very small quantities, and "hen^a cer a 
bu!k has been accumulated, waitTng for the byapdri to come to buy, or taking the 

kra “ hi' these 1 wavs,'then, the rice passes from the hand of ihe cultivator into that of 

the trader i byapari) or the merchant (mahajan). The trader is a man w o 

capital, perhaps, of R300 or R400, he sometimes exports his purchased 

taking it to the merchant in Calcutta or elsewhere who will buy it and so give h m 

money to use fora second similar transaction; or he will sell it on 

larger exporting merchants, men who have large firms in Calcutta, and have a a 

10 ^ 'JL^rtRiytes^The principal export from the Sundarbans is toand 
there is a general westward motion of the gram through them, the prod c 
Bakarganj Sundarbans passing through the Jessore rivers. 1 he routes adopted 
this traffic are nearly the same that they were a hundred years ago. 

Cultivation of Rice in thb BAkarganj District. 

“Rice is the only cereal grown to any extent in the District, and 
three crops, -the dman, or winter rice; dus or autumn crop i tero, or T"s*sown 
Tne dman yields the finest grain, and is the staple era>P oi 1the District• « « «o n 

on the setting in of the rains 111 April or May, transplanted from beginning 01 
June to the middle of August, and reaper in November and . 1 

requires to be carefully protected, and in a low-lying district 1 . ^ ., 1 » 

with a complicated network of rivers and watercourses, its ^ vat ion is attended 
with some risk, as the crop will not grow unless the ears of corn can keep '-ei 
above the water! Aman rice may be divided into two sorts, w*., coarse {mota) and 

* *" C The ^dus crop is sown in spring and the early part of the hot weather, and reaped 
in August. In many parts M the District it is transplanted like the aman nee, but m 
the northern portion it is simply sown broadcast. Ihe third rice crop, 
although not equal in impoitancc to the dman or aits crops, is cultivated, to a consi¬ 
derable extent, -> n the alluvial river accretions, anu on other low-lying grounds. It is 
generally sown broadcast in December, and is reaped in April, or May, but 
times transplanted. It yields an abundant crop oi a very coarse and hard rice, chieHy 
consumed by the poorer clashes, who value it because it comes in at a season ot the 
year when no other rice is ready. It is a quick-growing grain, and one variety of it 

the name Of shdtid, the period trom seed-time to harvest being only sixty days* 

(/ot. v., 202.) 

Cultivation of Rice in the Nadiya District. 

In NadiyA the stapl* crop of the District is rice, which is divided into the foilow¬ 
ing four varieties, namely :—(1) Aus, or autumn rice, sown in May (BatsdMA) and 
reaped in August and September (Bkddra ); (2) Am or winter rice, planted in the 
months of lune or luW { As/t >•), and harvested in November (Agrahjyan)\( 3) Boro, 
or sn ing rice, planted in January or February ( hV ' ), and reaped in March or April 
(Chaitra) ; (4) Jali. sown in April or May {Buisdkt 1), and reaped m October or Nov¬ 
ember (Kdrtr:). Aus rice is sown on comparatively nigh land, after it ha** been 
ploughed up and moistened by the early showers ol rain in the end o| !\Ia\, and is not 
transplanted. Aman is sown in low, moist land, and transplanted a m<*nth later in 
low lands, which are then covered with shallow water. Boro rice, after bcinjj sown, is 
also transplanted to low, mat shy land (Statistical Account oj Bengal, A a diva, by 
W. W. Hunter, page *. 

Cultivation or Rice in the Maldah District. 

The staple crop here, as elsewhere in Bengal, is rice, of Which the following are the 
four chief varieties:— (1) Boro , sown in November and December, ami reap d »n April 
or May. It i> grown on low-lyin .< and maisliy lands, and wjuircs to b: transplanted 
two or three times .before coming to perlection. I he grain is coarse and chiefly used 
by the cultivators themselves. 

(2) Bhadai. sown in April ami Mav. and reaped in August and September. It 
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tfo^ °| n W i a ? d ? * ant ' °. n £ bej banks of rivers. It requires no irriqa- 

croo which trnnspianted but it must be needed when about five inch'es high, fhis 
r£ d r «'ith the a us of Eastern Bengal, is largely grown in all parts 
r.l a 1 ' 1 he . sr f ,n ,s c °arse, and consumed by the poorer classes. 

SO '? n "? ■K 11 ? and July, and reaped in November and December. It is 

^ansnlu, ?!n^ y,n f f ' ands , "’ h . ,ch t S° l ; I ) dcr 'i' at L cr durin S' the rdins ’ and does not require 
tS fn ex ;‘ enstve . 1 y Cultivated throughout the district, and, together with 

hJZZfu! m harvest on which depends the food-supply of the year, 

of Eastern Bcngah"' " 0t S ° much wi£l > the dman as with the Kdrtik sdil 

0Tdmlr^Vm««“ i ir^ b } S cr .°P requires transplanting, and more resembles the 
twit N . 15 30 ';y n ' n June or July, transplanted in July or August, and 
harvested in November and December. ( VII., 70-72.) 8 ’ 

Cultivation op Rice in the Rangpur District. 

sown i he Stap i e Crop of the , Ran ?P ur District. Two principal crops are 

sown and reaped during the year, namely, the dus or bahi or autumn rice, and the 

Z“l£l a T‘ >nt ‘ k ° r “f'^ather rice. These two great genera are both divided 
into different species, and these again are sub-divided into very many varieties. 

and yVWrfitt dhdn R “ dlvlded lnt0 thrce species ,—Kdinan dus dhdn, dus dhdn, 

, The first-named species grows best on high-lying lands. The seed is sown 

have d bee S nobtaineH r ' Ch Tr JS,fr<?m w , hl ? h c . ro P s of. Sugar-cane, tobacco, and mustard 
M r Tlcs species of rice is sown in Chaitra and Bai.dk: (April and 

M a y), and reaped in Bhadra and As vzn (August and September). 

1 • 1} J , u ’ second species, aus dhdn, g rows best on ordinary land, neither too 
b-om ^ f ,SU . SU f ally - S0V y n b ~adcast in Phdlgun (February-March), on lands 

(Ju^e—August) P f WmternCe has beCn obtaiQed > and reaped in AshAr and Srdban 

(c) I he third species of dus rice, jdli dus dhdn, requires a low moist soil, and 
is generally sown in Magh and Phdlgun (January—March), in the beds of rivers and 
marshes, and reaped in Ashar and Srdban (June— August). A crop of dman or 
winter rice is often sown in the same field with jali dus , and at the same time. The 
wwatt rice springs up after the removal of the dus crop, being brought forward by 
the ram:,, and a second crop is also obtained at the time of the usual winter harvest, 

for*™ the great winter rice crop of the District. It is divided into 

wWch P "sow„Toad^t ,an> Wl ‘ ,Ch ,S tr “ nSpUntcd S and bund > b0lU bhui y< 

1 A id) \E£? t0 l li ° r V, ansplantcd ?ce k Sown in the first ^stance upon high 

land When the seedlings are about a foot high, after the early rains have moist¬ 
ened the sod, they are gradually transplanted to matshy lands, wered bv about 
ten inches of water. In the eastern part of the District, between )he Tista, DharK 
and Brahmaputra rivers a variation is often introduced ini. the cultivation* 
and the rice is transplanted twice, hirst, when the shoots are about a foot high’ 
they are transplanted into high dry land, which is well manured, and weeded* 
When about two feet high, they are retransplanted to wet, marshy soil This 
practice is said to render the plants more hardy, and to save seed, the shoots from a 
-ingle grain being oiten divided into nine or ten plants. This doubly transplanted 
nee is called gdchhijdhdn. Ropd dhdn is sown in the months of Chaitra , Baisdkh , 
vnA Jaishtha (March -June) transplanted in Srdban and Bhadrd (July—September) 
and reaped in Agrahaydn and Pausk (November—January). Incases where the 
plant is transplanted twice, the first transplantation takes place a little eailicr • the 
second transplanting goes on in As win and Kartik 1 August—October). The peasan¬ 
try enumerate no less than a hundred and seventy varieties of ropd rice. 

I he second or broadca-. species of dman rice is sown in th^ beds of marshes 
and livers in the months of Phalgun and Chaitra (February—April), and reaped in 
Ayr ahoy art and Pausk (November—January). This rice is frequently sown in 
the same field with the aus rice, mentioned above. The growth of the plant keeps 
pace with the rising of the water in the marshes, during the rainy season the stem 
sometimes growing to a length of twelve feet. This species of rice is not very exten¬ 
sively cultivated/ (///., ?34-?37.) 

Cijltiva'i ION op Rice in the Lower Bengal Generally. 
Perhaps one of the most instructive accounts of Lower Bengal Rice 
Culture is that given by the Director of I^ind Records and Agriculture in 
his nrst Annual Report. It, however, refers to the Bardwan District, more 
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especially what might be called the interfluvial Hooghlv-Damudar tract 
extending to Midnapur :— 

“ Paddy is by far the most important crop of the division. 1 here are very large 
areas, especially in the western part of it, that grow nothing but paddy. 

Classes.— All the different varieties of paddy cultivated in bengal may be 
grouped under three primary classes distinguished from one another by marked 
characteristics—(i) the dus or early, (2) the avian or late, and (3) the boro. (1) The 
dus is a coarse variety difficult to digest and eaten by the poorer classes alone. It 
is grown on high lands, and requires much less water than the other two classes. 
When sown broadcast, as is the general practice, it is a good deal more troublesome to 
grow than the dntan . It also yields a smaller outturn and fetches a lower pnee. but 
it supplies the rayat with a food-grain and his cattle with fodder at a time of the year 
when both are very scarce. It is also off the field eaily enough to permit of piepara- 
tion of the land for the rabbi crops, the winter vegetables, including potatoes or 
sugarcane. (2) The dman class includes most of the varieties of paddy, and is 
grown o\er a larger area than any other crop. It is cultivated on low lands with a 
clay soil, and requires much more water than thedws. I he finest varieties of paddy 
belong to this class. (3) The br.ro is a coarse paddy', some of the varieties being the 
coarsest known. It is less nutritious than the other varieties. It is grown on soft mud 
^ on the sides of rivefs, canals, or lakes. Edges of rivers subjected to strong tides are 
of all placeslthe most suited to growing this class of paddy. 

Varieties. —It would serve no useful purpose to enumerate the more than one 
thousand different varieties of paddy grown in this division. Almost every consider¬ 
able village has a variety of its own, and every year sees the extinction of some of the 
old varieties and the appearance of some not known before. Paddy is perhaps the 
best instance known of the variations which plants have undergone under cultivation. 
Originally an aquatic grass, the one characteristic which it has most persistently 
retained amidst all the changes brought about by differences in climate, soil, and 
mode of cultivation is the need of a large quantity of water for its proper grow th. 
According to the popular saying, “ dhdn pun nctva snan ”—paddy and betel should 
have a bath every day. It is the belief of the rayats that give the paddy but this one 
thing needful, and it will crow- in any soil and under any climate. Indeed, the 
facility with which it adapts'itself to the different classes of Soil from the stiffcst clay 
to the lightest of sands, and from the peaty to the saline, is simply wonderful. Com¬ 
pared with the advantages of a proper supply of water, all other questions m its 
cultivation, namely, the quality of the seed used, the nature of the soil on which it is 
grown, the manures applied, and the mode of cultivation adopted, are things of very 
minor importance.” 

The Director then proceeds to give a detailed account of each of the three 
chief crops named above. Unfortunately space cann» t be afforded to 
reproduce the report in its entirety, but the following passages convey 
the chief points that seem necessary to amplify the information already 
given:— 

/.— Aus . 

Rotation.— The high lands on which dus paddy is grown generally produce 
two crops in the year. As soon as the paddy has been gathered, the field is prepared 
for one of the rabbi crops ; in this part of the country one of the pulses or oilseeds. 

In dear ah lands the paddy is sometimes followed by wheat or barley. Potatoes 
and dus paddy form a rotation in some places. 

On such lands dus paddy is th« only rain crop grown excepting in jute-growing 
districts, where the following rotation is genet ally adopted : — 


First year 
Second year. 


f 1. A 1 us paddy. 

1 2 . One of the pulses or oilseeds, or the* two mixed together. 
5 3- Jute. * 

(.4- One of the pulses or oilseeds, or the tw'O mixed together. 


Sugarcane »s grown on dus land, but it is not a rotation crop. It t ikes a full year 
to mature, and can be grown nly at long intervals, say every third or fourth year 
the crop which precedes and follows it b paddy. 

A 'us paddy is one of the hr‘t cleaning crops and is oft. n grown as such. If an 
orchard is to be made or plantains are to he gro\tn, il is on the standing '. us paddy 
that the trees are generally planted. When this pLan i ■ not adopted, it becomes 
sometimes extremely difficult to put down the weeds, specially the ulu (S&ccharum 
cylindricum). 
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nh ^ arves , t b , mft for fhis P add V extends from the last week of 

oaddvt hn 1 ' S f Tir ek t °V ? S * win (Iast three weck3 of September). The Aus 
d while yet sightly green, for, if allowed to ripen fully, it will shed 

exre^Hn r ^ Str f aW be,n ^ brittle, will get broken. A'us paddy again, 

exoeptm^ what the ryots keep for seed, is intended for immediate consumption. 1'he 

liSe n S , ,cUlc - Aus P add y is cut dose to the ground and 

In l fk ,n jR aral ] < r l ,n a CS lor nearl y. a week - lt >s afterwards made into sheaves 
fh« thr f h ' n >: floor > or put in heaps of some 100 to 150 sheaves each, 

the tops and sides of which are carefully smoothed to let rain water escape easily 
without penetrating into them. ^ y 

ponsol l itZl be ° UttUrn per bigah varies from 4 to 8 maunds ° f grain and 3 to 7 
Heavy rains are injurious to aus paddy. 

DisrascS, A kind of black insect, resembling the common mosquito, sometimes 
eats away the cellular tissue of the leaves. 

hra ' w ^”‘ , js tead ? f broadcasting the seeds, aus is sometimes 

transplanted. In thi|. case the cultivation is much simpler and cheaper. For the 
preparation of the field fewer plouglungs suffice. O.dinarily six ploughings are 
given : four when the land is dry and two in the inud. 

/.— A man Paddy . 


1 i^L« S ^ ate ^ before, aman paddy is grown on low-lying lands, generally 
f ro»..,^c „ 1... . that high lands, unless situated 


-- - glUV 

clayey. It requires such a large quantity of water cnat nign lands, unless situatec 
very close to tanks, canals, ot any other reservoirs of water, are not suited to grow 
ing this class of paddy. Some of tne best varieties require a < lay soil and -about one- 
and-a-half feet of water almost from the time of planting to the Tiarvc t time. 

1 he method of cultivation differs according to the comparative height of the land 
to be so\yn with a man paddy, that is, according as i* is situated just below the aus 
land or situated lower down remaining under water for the greater part of the year 
In the fust case the land is generally loam. The paddy is either sown broadcast or 
transplanted. In th- other case the soil is almost invariably clay, and transplanta¬ 
tion is the general rule. _ * 

First Cask where Aman Paddy is sown broadcast.— After the previous 
crop of paddy has been harvested, the first shower of rain is taken advantage 
of in giving the land one or two ploughings. This is geneially dune in Mat'll ( . sth 
January to 15th February). If the held be unclean and full of weeds, one more 
ploughing is given in bait-an or Chaitra (March or April), otherwise the field 
is left untouched till the beginning of the rainy sea - >n. At the end ol Baisakft or 
the beginning of , aistya (middle of Ma>) after giving one or two ploughings, the 
seed is M>wn broadcast at the ,at * IQ seers per bigah. It Is ploughed in and the 
sow mg is finished bv passing the ladder over the field once or twice. Sometimes the 
sowing is not preceded by any ploughing, but after the seeds have been broadcasted 
the held ploughed twice : once .long and once across. 

The only other operation before reaping is weeding. Generally one weeding is 
sufficient, but sometimes two to three weeding; will be needed. Thinning the plants 
takes place along with the first weeding. This is, however, not the case everywhere 
In some places the alter treatment of broadcasted aman paddy is very much like 
that ol broadcasted Jus. When the plants are about seven or eight inches iii^h * 
odd is twice lightly ploughed with the langla or smaller plough at intervals of 
about a week. After the second ploughing the ladder is passed over the around 
once. Qese plouehings are followed hy weedings. Two weedings are generally 
given. I ran>plantation from one p irt of the field to another is sometimes necessary. 

Second Case where Aman Paddy is transplanted.— The low-lying day 
lands receive very little tillage. Some cultivators are of opinion that these lauds 
ought not to be ploughed in summer, for, by ploughing, grasses will be destroyed, 
a nd the success of the paddy is dependent on the growth ot the- grasses. In 
Baisakr. \i5th April to 15th May), after a heavy shower ot rain, the land may 
ouglied, while the soil contains still a large amount of water. This 
. the wet land instead of destroymg the gra.ses will encourage their 
t the end of or in ,4 , ., ! 1 V? a. . 


be once plougl 

ploughing of th __ __ _ 

growth At the end of faistya or in Ashdr, when the land has been Quite 
saturated with moisture, the embankments of the field should be repaired and 
water collected in it. By two or three ploughings the grasses should be mixed up 
w.th tn*- mu-l, and the seedlings of paddy planted in. There is no doubt some 
tiuth in the statement that grasses serve the purpose of green manuring, but that 
, 1 ;i ‘>ne-3ided view of the matter is evident from the fact of paddv grown on 

In el ; winch an; not early ploughed, 1 -ing olton subjected to what the cultivators 
caU the disease of kadamara. 
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Practically such lands receive no treatment whatever till the first or second week CULTIVA- 

of Ashdr (latter half of June) when the clay, softened by frequent heavy rains, is - & 

made into mud by.one or two ploughings. . Five or six days after this, the ladder is central 

used once, and then more ploughings are given, when the field is ready for the trans- Bengal, 

plantation of seedlings. 

• The only other operation gone through on the field till the harvest tune comes is Bardwan. 
to weedthe field two or three times. 

Being a crop of the rainy season, dm an rice does not generally require artificial 
irrigation. In Kdrtik (October 15th to November 15th), just before the plants begin 
to blossom, artificial irrigation is sometimes necessary. 

Manures. — In some places where the cultivators are more intelligent, dman 
lands almost invariably receive some dung, generally at the rate of 20 baskets per : 
bigah. Some well-to-do ryots in this division sow broadcast on th3 mud about a 
maund of oil-cake per bigha just before transplanting the seedlings— a practice which, 
so far as 1 know, only prevails in the Burdwan Division, and which might with ad- » 
vantage be encouraged and introduced elsewhere. 

Diseases. — Injury is sometimes done to dman paddy by insects. (1) One called 
Shatikipoka eats away the tender leaves of the young plant. 1 his insect disappears , 
as soon as the heavy rains set in. (2) At this stage of its growth the plant is also I 
sometimes attacked by a mosquito-like insect, the same little creature that feeds , 
on the dus paddy. (3) A black fly also occasionally attacks paddy when the ears are j 
being formed. It sucks in the milky juice of the suit grains. These flies sometimes 
come in immense numbers: 50 to 100 flies may be counted on a single ear. (4) 

A'man paddy often suffers from kadamara. In a year of excessive rainfall, and when 
the field has not been properly ploughed, mosses likewise do injury to this crop. 

Harvest — The processes of harvesting and threshing of dman paddy are very 
much the same as of dus paddy. A'man paddy alter being harvested may cither be 
threshed as soon as the plants have dried by a few days keeping, or stacked. 

Cost of Cultivation ,— 

# a. p. 


20 bags of dung . . . . • • . • .140 

To spread the same.. . o O o 

Four ploughings at 6 annas each . . . . . . 1 S o 

Planting 2 men . . . . • • . . .080 

♦Weeding 2 men . . . . . . . .080 

Reaping . . . . . • • • • .0120 

Binding and threshing . . . . . . . 1 4 o 

Nursery . . . . . . . . . .0100 

Rent. . 


Total • . 8 12 o 

A*... 

Yield .—10 maunds of paddy giuin . . .... 10 

10 pons of straw ........ 2 

'lotal . .12 

.* \ v 

In clay ^oils somewhat anoie of grain and a little less »>f stiaw are obtained than 
what is given above. 


1.—Boro Paddy. 

Th*s class of lice crop js not extensively groun in the Burdwan Division. Its cul¬ 
tivation is confined to the south-eastern past of fhe division, the southern extremity o 
the Honghlv and the Midnapore Districts, and even in these places the-cultivation 
°f boro paddy assumes importance only in years in whi'h the dmun paddy has bten 
wholly or partially destroyed by floods, ihe following is an account i t the wav the 
Cultivation of buro is rartied ominth Ghatal sub-divi-dei. 

Two different crops of boro may be obtained in a year. It inav be cultivated 
either as a winter or a rain crop. 

When it is grown as a winter crop two different methods arc adopted, and accord¬ 
ing as th.e one or the other ol thrse methods is tollowcd, the boro 1S termed tin- kul- 
p:na boro or the chatd l oro. 


Sometimes more tliaA R2 is Spent on this head. 
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Tillage Operation . —There is not much tillage required in the cultivation of this 
class of paddy. 

( 1) Kalpina boro . —When boro is planted in low-lying fields in which water left by 
the overflow of rivers is still standing in the beginningof Agrahaydn , it is termed kal¬ 
pina boro. If the ground is in the form of soft mud, which is generally the case with 
such lands, no ploughing i. needed. The only thing to be done for the preparation 
of the ground is to remove the aquatic grasses that generally grow in such places, and 
bury them in the soil to serve as green manuring. If the ground is not quite soft, one 
or two ploughings are given. 

(2) Chntd boro. —When boro is grown on dry lands with the aid of artificial irri¬ 
gation, it is termed chat ': boro. The embankments on the lower sides of the field are 
repaired and water is collected. The land is then ploughed twice as in the cultivation 
of dmun paddy, and the field is ready for transplantation. 

Nursery .—The seeds are first sown in a nursery. For this purpose a^plot of 
ground is generally selected containing soft silt brought down by the flood. The 
water standing on it is removed and the ground is levelled by passing over it several 
times the stall: of a palm leaf. If such ground cannot be had, a plot of land is flooded 
artificially and is ploughed several times, and then the water is removed if there be 
any standing on it. The seeds are sown on the soft mud, but not when water is 
standing on it. The grain requires to be carefully prepared before sowing irt' the 
nursery. It is a peculiarity of this class of paddy that only newly-threshed grain will 
germinate properly. For three days and nights the grain is alternately dried in 
the sun and exposed to the night dews. It is then put in a bag, which is kept under 
water all the night and dried all the day. This process is repeated for three days and 
nights. If the seeds have all germinated by this time, they are immediately sown. 
Otherwise they are filled into a bag and covered with blankets. After a day or two 
the seeds are tala n out and broadcasted in the nurs- ry at the rate of 50 seers per 
bigah. The seedlings obtained from 50 seers of grains will be sufficient for 6 to 10 
bigahs of land. When the seedlings have grown about 2 inches, the nursery ground 
requires to be watered at intervals of a week. For kalpina boro the plants in the 
nurseiy are allowed to grow from to to 15 inches before they can be transplanted, for 
in this case the transplantation takes place on lands containing much water. Smaller 
plants would do for cliatd boro . 

Transplantation .—As in case of dman paddy. 

After Treatment .—After the field has been transplanted, it is alternately irrigated 
and dried till the harvest time comes. 


Variety. 

d ime of sowing seeds Time of transplanta -1 
in the nursery. \ tion. 

Time of harvesting. 

(1) Winter 

(2) Rain . 1 

I Ash in and Kdrtik . 1 Agrahydn 

1 'Jaistya . . . Ashdr and Srdvan . 

Chai f ra t Baisakh. 

1 Bhddra and Asroin. 


Yield .—The outturn is 7 to 8 maunds of grain. The winter variety gives a better 
outturn. 

Cultivation* of Rice in tiie MurshidAbAd District. 


“ Rice forms the staple crop in Murshidabid district, as elsewhere in Bengal. 
The rice crop is divided into four great classes, known as e'/rs, dmun , boro , and jdlt. 
The dus crop, which 's sometimes also called hhadai. from the name of the month in 
which it is reaped, is sown in April and May and harvested in August and September. 
It is a coarse kind of rice, and is chiefly retained in the district as ihe food of the lower 
classes. It is usually grown on dry bud. and never in the marshes. Convenience of 
irri' .1. ion is the circumstance that mainly governs the- s 1 . don ol land for its cultiva¬ 
tion. Provided that water can be * aaily obtained, the dry and moist nature of the 
oil is of secondary importance. Fields which border on rivets or khd/s are most fre- 
auently chosen. It is sown broadcast, and not transplanted. There is one variety of 
tire dus crop the cultivation of which differs considerably from that which has been 
just described. It is distinguished from the common bhadai by the name of karlikl t 
and also known as jhanti. It is sown in Julv and reaped in October. It grows for 
the most part on moist lands, and is o. i-times transplanted. 

The dmun or haima itik is thu principal crop of the District, and constitutes the 
bulk of the rice that is consumed by the well-to-do classes, and exported to foreign 
markets U is s.c.vn in July and August, on iomliy as iaU as , v tember, and reaped 
in December and January, ll to morally undergoes one transplantation, but sour- 
time.': it is allowed to grow up as it it, sown broadcast. Well-watered or marshy lands 
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are best suited to its cultivation though it can be grown on high lands. The omen rice 
is sub-divided into an immense number of subordinate varieties, which differ from 
each other in the fin ness of the grain, flavour, fragrance and other particulars. 

The boro is a coarse kind of marsh rice, sown m January or February, and reaped 
in April, May, or June. It grows on swampy lands, the sides of tanks, or the b^ds of 
dried-up watercourses. It is transplanted, sometimes more than once. , 

The jal'x rice is not much cultivated. It is sown in spring and reaped during the 
rainy season. It grows on low river banks, which remain moist even during the hot 
months owing to sub-soil percolation ( Statistical Account of Bengal, Murshidabad , 

, by W. \V. Iiunter , IX., pages 7-/02). 

II.—Cliutia Nagpur. 

Cultivation of Rice in the LohArdagA District. 

Mr. B. C. Basu, in his Report on the Agriculture of Lohardaga, 
gives much useful information, regarding the rices of that district, which 
is more or less applicable to the whole of the mountainous tract oi 
Chutia Nagpur. He divides the rices into lowland and upland, the former 
practically corresponding to avian, and the latter to aus rices. T. he former 
Mr. Basu sub-dividi s into broadcasted rice {buna dhan) and transplanted 
rice {ropd dhdn). The account given of the Palamu sub-division is suffi¬ 
ciently like that in sudder sub-division, that the description of the latter 
may be accepted as applicable to the whole of Chutia Nagpur. Mr. Basu 
writes:— 

/. — Low-land Rice. 

Importance. —Low-land rice {don dhdn) is by far the-most important -crop of 
the sub-division. Roughly speaking it occupies one-third of the total cultivated area, 
and supplies about two-thirds ot the total ceieal food proc uce of the countrv. 

Van, The varieties ol low-land .ice are extremely numetons, am. need 

not be mentioned by name. But they all fall under one or other of the three tol- 
lowing classes, via. • 
U) Guruhtifi, jorhan or barkd rice, i.e as its vernacular names mean » 


teniunanu is r •* ,, .r i- , • , r 

very large number of varieties, and comprises all the finer Linds o 

(a) Lahuhan rice, or literally rice of lighter..growth. In Bent al this class 
of rice is known as chhotnd , i.e., small. It is reaped in Karnt ~ 

ber-November) and known as autumn lice. Like the jorhan the 
lahuhan division includes a large number of varieties, all of which 
are ot a coarse diameter. Lahuhan tice is grown onchannrd cion, 
i.e., on the higher-lying terraces, and from this cause is extremely 
liable to drought. . _ , . , , • « . 

r\) Terc'ht rice, sown in 3 !ogh JJanuary-February), and reaped in Aais^iMA 
(April-M ly), an< ; thus con- ponds to the boro nee ol Bengal. there 
arc no distinctive teivdn. varieties. '1 he two varieties commonly grown 
as tinudn are kdnda or icniuc and rd^angd goro ,, the first of which 
belongs to the lahuhak division, and the second is £ vancty of upland 

The r/ottVanda are about equally divided between guruhan and lahuhan rice, 

1 * • . \_ i.l. _ k ~ 1 * 1, — I.I r. It.iich •» C 
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on the country a large measure of its immunity fiom famine 

Tcfvdir r i. «• is gr«»wn to a very limited extent in the countiy. It b grown on 
land which remains perpetually wet owing to the water ot some rivulet or spring 
flowing over it. Such Linn is met within many villages, but the cultivation ol 
it wdu is not in favour with the rhass of tho niv ’-is, as it r quit cs t«> b ■' i civ a cay | 
and night against the village cattlq, who roanr about freely in those months during 
which th© tew In occu? ies'the field. 

’ The majority of the varieties of paddy grown in the country are coarse,but there 
are several v#*ry tin* ones grown l>y rqmtndnrs avd well-to-do rnyuts. I hose include 
the kanakchur, la'kshibhog , nahhntiw. kalatnddni , &c. 
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Methods of cultivation. —There arc two methods of growing low-land rice, vis. r., 
fi) that in which the seed is sown broadcast in Jeyt-Asdr (June); and 12) that in 
which a nursery is made in Jeyt-Asdr, and the seedlings transplanted therefrom to 
the fields in Srdvan (July-August). Both guruhan and lahuhan rice can be grown 
in either way, but tewdn is invariably sown broadcast. The two methods are 
entirely different from each other, and will be separately treated. Rice which is 
grown by sowing the seed broadcast will be, for shortness* sake, spoken of as broad¬ 
casted rice , and rice which is tiansplanted as transplanted rice. 

Every variety of low-land rice (excepting tevjdn) can be grown in either way, 
but the finer varieties of jorhnn rice are usually transplanted for this reason, that 
if grown by sowing broadcast, the grains become larger and coarser. 

Coarse paddy is always steeped once or twice in boiling water before being 
husked, but the finer varieties do not receive any such treatment, and are eaten drod 
or unsteeped. Steeped rice is known as ushnd and is easier of digestion. 

Soils. — Rice does best on alluvial soil or pdnkud as it is called in the Five 
Parganas, where alone in the sub-division this class of soils is met with. Next to 
alluvial soil is black ndgrd , a strong clay soil, and next to the latter is khirst or 
clay loam. 

A.— Broadcasted Rice (Bund dkdti). Cultivation. —If the soil remains 
naturally moist, the first ploughing is given directly after the win ter-ricc harvest is 
over; otherwise immediately alter the first fall of rain in Mdgh. During this month 
and F digun two or three ploughings are altogether given, and the soil lelt exposed 
to the action of heat and cold. In Cheyt the field is manured with cowdung, as 
much being applied as the rayat’s stock of manure can afford. A good dressing will 
be 4 tons per acre, but few rayats can afford to make such liberal use of their 
manures. the usual time for applying manure is immediately after the Sarhul fes¬ 
tival, which takes place at different periods during Fulgun , Cheyt , and bysdkh. but 
in most places in Cheyt. 1 he manure is first distributed over the field in small 
heaps, and then spread out by the koddli or spade, or buried in by ploughing. 

In BysdUi or Jcvt, as soon as rain has fallen, t>*c field is ploughed once more ; 
the larger clods, if any, are broken by the mallet (or the dhelphunrd) ; the harrow 
( mehr or chonk) is then passed over the land. The time fc sowing extends from 
late Cheyt to early Asdr, .according as rain begins early or late. 67 /cyf-sown rice 
comes up stronger and gives abetter outturn thin late-sown rice. Atter Ihe land 
has beei. prepared, the seed is sown broadcast at the rate of about one pukka 
maund per acre, and buried in by a light ploughing. 1 he harrow then passes once 
more over the field, which i.. thus left till Sr a van. 

There are two ways of sowing paddy, according as the soil is in the form of dust 
or is moist. In the first case, the sowing is called dhuri-bund or dust-sowing; in the 
latter, it is cj\\e<\ rash fund or moist sowing. The first method of sowing (dhnri- 
bund) has been described above; in the second case \t,ish-buud) % the only differ¬ 
ence is that the soil being moist, the clods have not to be broken, and the list 
ploughing after sowing is not nec^s iry, the harrow only parsing over the ground 
after the seed has been sown. Tin Iasi, ploughing is essential to dhuri-bund in 
order to bury the seed deep enough. In tins case the seed will remain in the 
ground for a fortnight or evtn longer, i.e., as long as rain has not fallen, and ger¬ 
minates directly after the. soil has been moistened by the first shower of rain. Of 
the two ways of sowing, the dhuri-lund or dust-sowing is preferred, as it gives a 
better outturn than the other. 

Rice fields, whether sown or transplanted, are ploughed three or four times. 
The first ploughing is known as chirm (lit. cutting open), the second as ciobar , the 
third as uthdo , and the fourth as purdo or finish. 

Repairing drs.—The drs <-r embankments enclosing the rice-terraces have to 
be repaired every year with a view to make them as far as possible wV.- ■’•tight. 1 he 
drs of fields intended for broadcasted rice ar. repaired usually in Mdg/i, that is, 
at the time they are ploughed for th * first time. I lime is hi wever, no fixed time, 
excepting that the repairs mils' be done before the sowing time, and as the soil 
gets very hard in Cheyt and Bysdkh , the most convenient perio 1 ti r doing the 
icpnirs is after the soil has been moistene i by the winter showers, i he repairs con- 
sisL in earthing up any gaps that may have been made during the previous rains, 
and in adding earth to the top andf sides of drs, and then making them strong 
enough to re ’ ' a ? udden rush of water into the terrace. Ihe repairing of drs is 
an item ot heavy labour, and -cquir r. at lca>t about twelve men for one day per acre. 

Regulating water. —From the tirr.o the paddy is sown till the end of the rainy 
season, thr amount <d water in the terrace bus to be constantly regulated. When 
too much rain has fallen, the rayat makes a narrow opening on the lower side of the 
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terrace, and allows the surplus water to flow off. Hut in case there has been not 
rain for a day.or two, the opening is earthed up, and sufficient water is kept in the i 
terrace. When the rainy season is about to.close, that is, about the end o! B/: :drc 
(middle of September), the urs are made as watertight as possible, the rayat s 
endeavour being to keep in as much water in the terrace as he. possibly can. „ 

Weeding* —After the paddy has been sown broadcast, nothing, is done till or avail. 
bevond regulating water in the terrace in the manner described, above. Inirtra 
the plants have become 8 to 10 inches high, and are found mpre or less infested 
with grasses. In drdvr to destroy the latter, the field is once . ploughed vand .liar-* 
rowed; this aperationjs known as bidhdli'or lidhdtna: 1 he noe p.l^hts,. together 
with the grasses, get partly - buried in the mud; the jattbj; are. largely destroyed, but 
the former com< up again in about a fortnight. About a month later on, that is. in 
Bhddra, those grasses which have escaped being destroyed are carefully handpicked 
and serve as excellent fodder for cattle : sometime^, two weeding^ arc given. Att< 
weeding* nothin'; is done till harvest time. The nietfiod of'Westing rice will be 
described later on after all the different ways of growing it have been described. In 
the western pargartas rice is weeded only by well-to-do and intelligent rayats, as the 
operation is equally troublesome and expensive. In the police circle of bill, adjoin- j 
ing the district of Manbhum, the weeding is followed by an operation jailed garni- 
kdtd. It consists in filling up gaps with the plants removed from thickly-grown 
spots. This insures an equal distribution of the plants over the field, and thus 
encourages them to tiller, that is, to throw up fresh shoots. Ihegachi-kala opera¬ 
tion is common in Bengal, but is not so much essential in Chutia Nagpur, where the 
soil being much poorer, the rice plants do not tiller so freely as they do m the fertile 
soils of Bengal; and consequent they do not sufter so much from being close to 

one another. . , . , . 

Lewd-bund .—This is a method of growing sown nee adopted mi various emer¬ 
gencies. It i, followed only to a limited extent, and beir^ cheaper and less trouble¬ 
some is practised la.gely by the poorer rayats. It is followed under the following 
circumstances (i) when the rayat wants to save labour; (2I when there has 
been a heavy shower of rain, and land ■ -ndered thus unnt for sowing m the ordinary 
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yield is much inferior in ordinary years, and as the roots ot the plants do not go 
deep enough, lewd-bund rice is very precarious in years or deficient rainfall. 

On gar hi or low-lving terraces almost any variety of guruhan or - winter nee 
can be grown in tho lewa-bund way. On ciututird or high-lying aan, two varieties 
are generallv grown, vis., karhdni and kindo or jenjne. Both of these a:e ot very 
light growth, mature quickly, and require a considerable amount of rain for then 
growth. Karhdni rice is highly prized by the aboriginal tribes, as it gives a nee- 
beer much stronger in quality than any other variety ot rice. , . . 

If the field is intended for lewd, it is ploughed iw.ee m Magk and left as such. 

In Asdr, after a heavy Shower of rain, the land » workedup lntomudby the plough 
and the harrow, which go over it three or four times. 1 he mud is then allowed to 
tihttl • down fora day or two ; the supernatant water which comes ab *ve the mud is , 
then drawn away, anil the seed, which has been previously made to germinate, is sown 
broadcast. The germination is effected by snaking the cleaned seed in watei for .*.< 
hours, and then putting it in baskets, which are placed one over another with a view 
to cause partial fermentation ; the top-most basket is covered over with a stone slab. 
The seed is kept in the baskets for another 24 hours. The sow HS takl D 1 &C 6 On t!u ( 
third day, when tho sprouts have just appeared : the gem-tin rled s**e.l is known as 1 
enkorvd. When the plan!. ; h ive struck root, tlie fi* Id is treated in the same way as 
for broadcasted rice. Weeding is, however, seldom given, the yield of lewi-huv 
rice being too small to meet the expense of the operation. Lewd-bund rice is seldom 
manured for the same reason. 

\ilcmd~bvni is resorted to in .any other circumstances, the land is ploughed, 
harrowed, and worked up into pqddle in the same way as for transplanted rice. 1 he 
seed is made to germinate and sou. min the Way descnbcd above. 

B. -Transplanted Ibu (K^\S}U ( \i ; )^o<e,ib'-ds.-~The seedlings are grown on 
carefully prepared nurseries, and then transplanted in the rice-fields. There ate two 
kinds ot nurseries or birds—matihtijii birg or up-land nursery, and l< hbird or low- 1 
land nursery. .The matihiini frifn gives stronger plants than the lchbird t which, 
like lewd bund rice, is more pnrcrnVus. . The latter, however, requires less seed, 
and comes up quicker than matUidni: Th - seedlings of all the finer varietir : ol rice* 
are grown in Irhbird. Each of the two kinds of nurseries is described below. J 

The cultivation of land intended for uprland rice nurseries and the method ol 
sowing the paddy seed are the same as for broadcasted rice. The only differ Mice 1 
are that the number of ploughings in the case of the nursery js larger, being six. ot 
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seven and often more ; the application of manure more liberal, and the seed sown 
very much thicker. Matihdni bird is manured with a^hes and cowdung, which has 
been previously burnt with a view to destroy the seeds of grasses and other weeds. 
The quantr . applied is usually about double that given to fields to be sown with rice. 
The quantity ot seed S'»wn in matihdni bird per acre is seven to eight pukka maunds. 

Matihdni bird is made in bdri land or in portions of the dihdri lands, i.e. , those 
adjoining the homesteads. Upland nursery lands are known a^> checrd . and besides 
yielding the seedlings aio annually cropped with various rabi crops, such as mustard, 
brinials, wheat, and barley. 

The time for sowing the paddy seed in up-land nurseries is from late Jeyt to end 
of As dr. 

The cultivation of l< hbira- is similar to that of len>d-bnnd, or mud-sown rice. The 
land is occasionally broken open by one or two ploughings in Mdgh. Lehbird is 
manured with raw cowdung a few days before the seed is sown, 'lhe germinated 
seed is sown on the pu-ldlcmade by repeated ploughings and harrowings. The rate 
per acre is considerably less than that for matihdni, and is about 6 maunds per acre 
ol nursery. No weeding is given to lehbird. The seed is sown in As nr and early 
Srdban, and the seedlings get ready for planting out in from twenty to thirty days. 

One acre of a rice nursery will afford sufficient seedlings for planting about 6 to 8 
acres of paddy lands. It is calculated that one kdt of land requites 40 pailds ( = one 
hut) of seed if sown broadcast, 45 pailds of seed if the seedlings are grown in up-land 
nursery, and 35 pailds if they are grown in low-land nursery. 

Cultivation. — In As ir, when the soil has been softened^down by the rain, the land 
is broken by the plough, the embankments or urs are repaired, and water kept in the 
terrace for a few days with a view to cause grasses to rot. The water is then let off, 
a second ploughing is given, and water again shut in fora few days. 1 he third 
ploughing (which is the last but one) is followed by a harrowing with the chowk, and 
a day or two after, the land, if uneven, is levelled by the kdrhd or the mher (harrow). 
On the day of the planting, the land is once more ploughed, and the chowk goes over 
it round and round, so that the soil and water get mixed up into a uniform puddle, on 
which the seedlings are planted in the manner described below. The number of 
ploughings is usually four, the narrn-s being the same as given under broadcasted rice. 

Manure. —Transplanted rice-fields seldom or never receive any manure, but the 
nurseries have to be plentifully manured. The rayats'’ stock is too limited to Spare 
manure lor transplanted rice, although it is admitted that the application of COWaUng 
will he of considerable benefit to it. I have found a rayat here and there who, being- 
well off, will only grow transplanted rice ; this he manures lib*' 1 illy and gets in return 
better crops than hlS neighbours, i he reasons why transplanted 1 ice is not exten- 
si\ ly grown, and why moftt rayats preUi to divide their ricte-fields between broad* 
casted and transplanted lice, have been detailed in a preceding paragraph. 

Transplanting. —The seedlings are first uprooted Irom the nursery and made into 
bundles, which are then carried to the field. Twelve women (the lighter field work 
being usually done by Kols and low caste Hindu women) are calculated to uproot seed¬ 
lings enough in one day lor one acre of land, and twenty-four women to transplant the 

c thrown into the fieldsat adequate intervals; each 
woman takes a bundle, and with her thumb and forefinger makes a hole into the mud 
into which she thrusts a few plants. The seedlings are planted at intervals of 6 to 8 
inches. The reason for close planting is that rice does not tiller so well in the poor 
soils of Chutiu Nagpur as they do in Bengal. The %dchis or clusters of rice plants do 
not become half so thick, 1 believe, as they do in Bengal, showing how poor the soil 
c- the country must be in comparison with that "l the Bengal plains. The time tor 
transplanting the seedlings extends over SrJvan and the first week of Bhddra. Late 
transplanted rice is extremely liable to various insect pests. 

Regulating water. —After the seedlings have been transplanted, and as long as 
they have not struck root in the ground, th ; rayat takes care that the terrace is not 
i.verHoodml with water. After the plants have c< me up and appear to be growing, 
the quantity ot water in the terrace has to be regulated in the same way as for broad¬ 
casted rice. No further treatment is necessary till the harvest lime. 

As a rule rice-ficlds are not irrigated. During the rainy months the rice-terraces 
remain more or Ices flooded, and the cultivator has only to regulate the quantity of 
water by alternately <> mning up and closing some part of the embankments. At the 
djsappearam.v Of the tain lie tric3 to make ur.: ns water-tight as hr can, and in this 
way water can be left in the* terrace for pci iods varying with the position and char¬ 
acter of the soils. Inordinary years thne arc always a few showers in Haste, or 
if itlid (first fortnight of A <~n) and in Chitrd (last fortnight of the same month), so 
that lahubnit or autumn rice, which is grown on chaunrd don and more liable to 
drought, do- s not suitet fiom want of moisture in the'soil. The gdritd lowlands, 
from their low position and the clayey ch«u o :er of their soils, arc more or lc c s ret< n- 
livoof moisture, and although they considerably suffei bom drought never turnout 
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a total failure. In the event of the drought intervening in Aszvin and Kartic, as was CULTIV4- 

thc case last year, the loss falls very heavily on lahuhan rice. In many villages * TICK: 

I found last year that the rayats did not take the trouble of reaping their autumn rice, Chuti- 

winch was merely straw and husks, and was eaten down by their cattle. In the ma- Nagpur, 

jority of villages the outturn of autumn rice barely reached 4 annas. 

Autumn rice flowers in late Bhddrci and the grains fill up in Aswin. Water is Loha^darra 
essentially necessary during this period, or otherwise the ears do not push upfiom 
mside the blades, and the grains remain empty, and become what the people call 
pilui. For the same reasons a few showers in Asuoin and Kartic would considerably . 
benefit winter or gurnhan rice. I 

In years of normal rainfall the necessity for irrigating paddy is not much felt by 
the rayats. This partly counts for the almost utter absence of provisions for irrigation ; 
m *he country. It is, however, freely admitted by the people that the yield of rice can ! 
be largely increased by irrigation even in a year of normal rainfall. The subject ol 
rice irrigation has been treated in detail in the section on irrigation, to which 1 beg 
accordingly to refer. 


AVc Harvest. Period .—The rice harvest extends over the two months of Kartic | 
and A g hr an, that is, from the middle of October to the middle of December. La/iu- 
natiov autumn rice is harvested in Kartic, and gurukan or winter rice in Aghrdn. 

Threshing Yard .—Before the harvest begins every rayat prepares his kharydn 
or threshing yaid by scraping grasses off a convenient plot of ground, and then 
cleaning and making it even with a plastering of cowdung. If the rice-fields are near at 
band, tile kharydn is made in hdri land, or it they lie at a distance, on an adjoining plot 
ot lallow f nr. In the latter case he builds a temporary straw hut, from ohich he 
can watch his rice-hcans. Rocky places, when they are found in any village, ate in- 
Vtiriably turned into kharyan , as these are very easily kept clean, aua do not requiic 
to pe changed every year. 

Harvesting .— 1 he work of harvesting is done both by men and women in Chutia 
: agpur, but in the hive Parganas women are seldom employed for this purpose, 
bixtcen men and twenty women will harvest one acre of riev in one day, the actual 
number depending on the growth of rice. On the plateau of Chutia Nagpur the rice 
plant never attains a height of mo* e than 3 feet, and the straw is not long enough to be 
made info bichali or bundle*;, as is usually done with the heavier varieties of rice in 
Bengal. 1 he stalks are accordingly cut at some distance (6 to 8 inches) from the 
giound, the stubble being subsequently led down by cattle. In the Five Parganis 
mng l.-t utia Nagpur plateau the soil is more !• 1 tile*, the rice plants become 

Tu ana y®8- v i e r growth, and the straw long enough to be made into bundles. 1 

the heavier varieties of rice {gurukan) ate. when the rayat so wishes it, cut at the 
base wj- h a view to keep the straw intact and convert it into bichali. Most portion of 
tne.g uruha n and the whole of lahuhan rice is, however, cut some way up the stalk, 
us m Chutia_ Nagpur. The rice plant 5 ?, as they are reaped by the sic! t on I 

the ground in small bundles, which are subsequently codec ted into larger bundles, and 
, ,eSl: ' atler lnto l^ads, which are then carried to the kharydn and arranged into hoi- ! 
low circular heaps cal! -d chakras with the cars on the inside, lhere they remain 
until the tune for threshing comes. 

Ihreshiag. 1 he method of threshing rice is the sam<- as in Bengal. From five 
to seven builteks are t.cd in a lino, ana arc driven round and round over the rice 
Stalks which have been spread out in a circle. The bullock at the centre is not tied 
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over the surface of the conical heaps of paddy, and place a dungball at the top so 
that the least tampering with them will bring down the ball and upset the ash lines. 
This is especially done to prevent frauds on the part of servants in charge of the 
kharydne . , , . 

Harvest Wages.— Harvest wages are paid in various shapes, and are cons dcrab y 
greater than ordinary day wages. Money wages are not usually paid In some places 
the reaper gets one load out of every 21 loads of paddy he reaps. In this way he can 
earn from five to ten seers of paddy in a day. In other places he gets a bundle of paddy 
stalks every day he reaps. This may contain five or six seers of paduy. I he usual 
daily wages is three seers of paddy and one pod of cleaned rice. 

Yield. — The yield of paddy ranges from 20 maunds at the best to S maunds 
per acre. Ten maunds by weight will, l believe, represent the average yield per acre. 
In the Five Parganas, the rice lands are more productive, and the average there is 
greater by a couple of maunds or so. . 

The meld of straw is on the average about two maunds and a half. It should be 
remembered that the paddy grown in the district is of very light growth, and the bulb 
of straw is left in the field as stubble. _ , . . 

Storing. — When the paddy has been threshed and cleaned, the first thing the 
rayat does is to satisfy the sd/iu or grain-lender from whom he may have borrowed in 
the previous months; he then delivers over the customary quantities to the lohar or 
ir msmith and to various other village functionaries. Out of the remainder he keepL, 
apart a certain portion for family consumption for one or two months, and the surplus 
is then stored for future use. There are two ways of storing paddy and rice in vogue, 
namely, in inords and in delis or large bamboo baskets. 1 lie mor;i is made of oose 
straw, and is of spherical shape. I he paddy is placed inside the straw, which is bound 
round and round with straw and chop or bark ropes. The straw remains about a couple 
of inches thick over the grain, and is made tight aud hard bv being bound up with ropes. 
A vtord may contain 20 maunds of paddy ; often much less. P^dy kept ' ll 
enjoys almost perfect immunity from weevils, and keeps on the whole better than 
when it is stored in bamboo baskets. These latter are of a roughly cyhnd. real shape 
with a roncavc bottom. '1 hey aie first plastered on the n.sid • with mixed earth and 
cowdung in order to make them aira.ul water-tight. Alter bemg filled up with paddy 
the tops are covered up with straw, which is .subsequently plastered over with the 
dung mixture. Delis are not in common use by the rayats icr storing gram, and are 
not so safe against weevils as mords . . . , . t . 

Cost of Culiiva'iot f.-lt is rather difficult to estimate the cost ot cultivation 
with accuracy. Agriculture is not carried on in India « n the same bus ness principles 
as in England; the rayat never keeps accourv of in. income and outlay. In the esti¬ 
mates of cost of cultivation given in this chapter, tl"' waged of a man have been taken 
at 4 pice per diem ; the daily wages of temporary field servants vary from 5 to 9 pice, 
but as they are generally *ng tged i n the their rate 01 wyges dot - n**t exceed 4 

pi a- per diem. 11,e hire of a p'ough has been taken at «> pice per rltem, the price 
at which it is actually let out in certain parts of the <*>»»ntry. Neither manure nor 
straw have been valued, as they a> e s ldom bought and old, excepting in the im¬ 
mediate neighbourhood of Ranchi, LohArdagA, and such important places. 


Cost of Cultivation of Paddy sown broadcast. 

4 ploughings with harrowings (3 ploughs will plough one 
acre in on© day 3 x 4=12 ploughs, at 1 anna C pies). 
Carrying and spreading manure (4 men for one day) • • 

One maund of seed paddy. . ■ • 

One ploughing and narrowing at bidhdna (3 ploughs at 1 
anna 6 pies) . . • « 

One weeding (20 women at 1 anna per diem) 

Repairing embankments in Magh 1,16 men at one anna per 
diem) . . . • • • • • 

Reaping (16 women at 1 anna per diem) • • • 

Carrying the paddy loads to the threshing yard . 

I hreshing (4 men and 10 bullocks will thiesh pioduccof one 
acre in one day at 1 anna for man. 6 pics lor budock s' . 
Cleaning and winnowing (3 men for one day) 

Rent "f first class don . 

^bwabs (at 2 annas per rupee not unusual) 

Total . 

, don, 1 j maunds of paddy at 1 


a. 

2 

4 


Yield per a< r 
rupee pci 


first cla: 
amid 
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Cost of Cultivation per acre of transplanted paddy. 
Ploughing £th of an acre for up-land nursery 5 times with liar- 
rowing = f;ths of an acre once, will take 2\ ploughs one day at 

1 anna 6 pies .. 

Spreading manure (2 men for one day! ..... 
Seed paddy, 45 seers, at Ri per maund ..... 

Pulling out seedlings (S women for one day) . 

Carrying the bundles of seedlings to the field (4 men for one 

day) . . . • • • • • * . ■ 

Ploughing one acre of field 4 times^ 12 ploughs at 1 anna 6 pies 
Harrowing (2 men and 4 bullocks) ...>•• 
Repairing embankments . . • • • • 

Planting (one man to distribute the bundle and 20 women to 
plant - ...••••••• 

Reaping and threshing yard . 

Threshing and winnowing . • • 

Rent and abvvubs of one acre of lust class don 


K a. p. 


0 3 3 
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o S 


o 4 


o 3 


1 5 
1 2 
o 12 
X 6 


To 


Yield of one acre of first class don 12 maunds at one maund 
for the rupee .... .... 


various insect and fungoid pests. 1 he 


Pests. —Low-land paddy is subject to 
chief among them are— . . , 

(1) Bhcnhi 1 is a fungoid disease appearing in particular years, causing the blade 
to whiten and dry up. The people aie ignorant of its cause and remedy. |C 
* • Vtenku is never great in Chutia Nagpur Proper. At Jheria 


amount of loss caused by bhenk 


in Minbhum, l was t . M by many people that bhenku cans \s great damage to the 
paddy crop in s m< years, reducing its yield by as much as 50 per cent. 1 here is a 
belief current among the people that il too much rain falls in Adr>' (last half of MajJ 


u-uvi tuiK »it among mv. y*. .. ■— ■- .... rp, 

and cools down the soil, ohenku is likely to be more abundant and injurious, lhis 
belief tnay be well-founded. The 9tudy of the insect and fungoid pests of arm crops, 
and above all, of paddy is veiy important. . , , . 

(2) Bonki . an insect prst which causes considerable damage to rice that has been 
transplanted late. The insects are minute, thin, worm-like caterpillars, wliich eat into 
the bind, s and ear-stalks. The affected plants become white in colour. I he rayat s 
remedy conssts in spells and charms, one of them being to scatter bamboo shoots cut 
into small bits, accompanied by certain spells or mantras. 1 he time when the 
young caterpillars applif is the latter part of BU<uiro and the early part of A 
About this time the leaves of paddy which has been sown or transplanted early in the 
season have become too stiff lobe eaten by the young worms, but late transplanted 
paddy affords young and delicate leaves on which they greedily feed themselves. 
This explains wny paddy i c infested with bonki cnlv when it has been planted Life. 

(3) Chaird or rata is, I believe, a fungoid disease characteiued by the plants 

dying awav in patches. . 

(4) Giindha or makhi —This is a small winged msect apper ring in swarms at b os* 
somiiv time. Tlie fly emits a most offensive odout, which is said to dry up the milky 

- . . • r. • . . I. __ ...1.: .1. 1 _ 11 .1....— - .. . 1.. .0 


jmice inside the young paddy grains. It cuts’ into the ear, which tails down and dies. 
The pest is prevalent in a year of exebssive rain. 

Besides the above, paddy is infested with numerous insects, which on the aggre- 

S ate must cause a deal of injury to it. Mr. Sen lias pointed out in his report on 
urdvvan thit the main cause of the appearance of insect pests is that the rayats close 
up their rii.e fields and allow the water to become stagnant. This he Considers to be 
a serious mistake. Whatever this may be in Burdwan, il is nut so in Chutia Nagpur. 
Here the r&yat, bv shutting up water at the end of the rainy s f : on, tries to save the 
paddy from drought, and al hough it runs the risk of being iniested with insects, the 
rayat accepts this evil as the U .ser of the two. 

G.— Tew an or Summer Paddy.— Tewdn paddy, as I have said before, ts 
grown on land which remains moist duiing th. summer months. Its cultivation 
resembles in every respect that of le.f.i-hund or mud-sown .ucc*. 1 he usual time lor 
sowing tew tin is the month ; .1 high. It is reaped n Bysdk and Vcyt, and occupies 
the field for about three months The field should b« constantly watched against 
cattle, which at the time are freely pa.tured .ill mvi tin village lands, hrom tins 
cause the cultivation ot tm nt paddy is not in general favour, and niany field", which 
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m,th a S y Suit f d to it* arc left fallow in the summer months. Tewan land fetches 
much higher rents, as they afford two crops of paddy in the year. 

2 .— Up-land Paddy (Cord dhdn). 

C nit,-Jntion . —In Chutia Nagpur up-land paddy ranks next to low-land 

* part ,n two d,stinct rotations, both of wh'ich have been 
treated in detail in the section on Rotation of Crops. Briefly speaking t follows 
either viurua, or und, according to one rotation, and is grown™ falfow Iand or 

C0 '°Th r - ° n g °°* f r tilc - land 11 ma >' be taken g also after gondii**^ 
Varieties.— there are several varieties of gord paddy, distinguished mai’nlv hv 

& h -,^ a r* W th ? var, eties are, howeve?, cifsein ScttHt Led 
hardly be said that gora is only another name for dus paddy. 

to ^ wel1 ? n L a sandy loam ; heavy clay soils are unsuited 

to its growth, as (^lay interferes - with the proper diffusion of the roots. 

_ Sl\ ltl A atWn '~^ GOr ^ ’ S alwa X s ? own broadcast, and never transplanted as is fre¬ 
quently done in Bengal.; In Chutia Nagpur Proper it is never manured for fear of 
m^n^ f hlCh CO ' v . dun & invariably gives rise to; in the Five Parganas, however land 

grownfn ttaf^rt S ofTe U S2„'t n ri Whith ‘ attCr is Ver > ““‘"v 

posm’eTo'hcat and cold*. 0 be worked up by repeated ploughing and ex- 

Ci Bdro mushy tero chds ” 
e ‘ Tube karo gord ash ; ” 

tha ^is, "plough 13 times in 12 months, then hope for gora paddy.” The orasses 
must be thoroughly burnt up by heat by the time the land is lit for sowing in jeyt or 

On Umd which has remained fallow for one or more years according to the fallow 
s>st m ot rotation, the first ploughing is given in the month of Bhddra . It is followed 

n> y nlh nf p,ou ^’ n ^ s nK ‘ rc J n thc “me month, and the land is left as such till the* 
n,,nth of Afagh During the intervening months thc r.iyat is too busy with 1 is 
harvest to Ik. able to afford time fur the ploughing of gord land. On hauls which 

place in late Jeyi and early As-ir The sowing is immediately preceded by a ploughing 
and may be either dhuhhu ,,,, ,n dry soil, or rashbund. U., in the moSi a?- 

T°^l n ? A S th ° S °i at » he l' me ? :ow,n ? ,s dr y> or has been moistened by. a shower. 
i he d is sown broadcast at thc r&tc of cibout one maund per acre# ^ 

On the third day after sowing the land is ploughed once lightly and harrowed 
wdh the dfltmk with a view to bury the seed. I cannot account for the fact why the' 
ploughing should be given on the third day, and not immediately after sowing as ,s 
usually done with many other crops. Any grasses that may have sprung up are ’ 
harvest 11 band ’ pic ^ e< * when the cr °P is about a foot high. Nothing else \s done till 

ar ~^ere arc two insect pests to which up-land paddy is.subject. These 

(>) Bhuskd An ant-like insect which eats into the roots of gord dhan and 
thereby causes some amount of injury. • * 

(2) NritnU.- A r.pinv caterpillar, about an inch long, which causes considerable 
da mag- to gora and to A .gust and Sejm-mber by eating away thr leaves 

A few specimens of this caterpillar I sent to Mr. K. C. Cot. s of thc Indian Museum 
through the Agricultural Department lor identification. XJnua is said to be more 
abundant m the jungly villages; the jungles probably affording thc proper habitat 
lor lie rnotlm. It is said that the was unknown Mime 10 or 15 years ago It 

ravages arc art limited to gord and mdrua • hiu r or thatching grass has been la reel v' 
destroyed by this insect in many parts of Chutiii Nagpur Proper. b y 

Harvest.—Gord paddy is harvested in the last fortnight of Bhddro and the first 
fortnight 01 Aymtn. It is reaped and threshed in the saro^ manner as low- land 
paody. Any di tailed description is therefore unnecessary. 
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Produce and Cost of Cultivation— The produce of grain usually vanes from 
5 to ic maunds by weight of unhusked paddy per acre : on the average 8 maunds 
valued at R8. The cost of cultivation per acre is as follows:— 


Ten ploughings at 4 annas 6 pie per ploughing 
One maund of seed . 

One weeding by 20 women at one anna . 
Harvesting, threshing, &c. • 

Rent of one acre for six months 


K a. 


2 13 
1 o 
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Total 


6150 


Yield of paddy S maunds valucdiat Ri per maund 


800 


Gord paddy is invariably steeped before husking in the same way as the varieties 

of low-land paddy.” . . 

It is perhaps unnecessary, after the very exhaustive account given 
above, to say anything further regarding ChutiA Ndgpur. The following 
brief passages represent the main features of the region extending to¬ 
wards the Santal country (Rdjmahdl Hills, &c.) on the one hand, and 
Orissa on the other. 

Cultivation of Rice in tub Manbhum District. 

“The three principal crops of rice grown in Manbhum arc gord dhdn } nudn , and 
haimantik or dman. 

« Gord dli d n is sown broadcast early in May on table-lands and on the tops of 
ridges, and is reaped at the beginning of August. 

“ While engaged on famine relief operations in Bankura District during 1874,; 
Mr. Macaulay observed that in the Fiscal Division of Maheswara, bordering on 
Manbhum. the growth ol dman or winter rice was confined to the trough-like ciepr.es- j 
sions which lie between the undulating ridges of the surface, and that the outturn , 
even in these favoured spots was extremely precarious. i he only security against | 
almost annual failures of the rice crop in Maheswara lies, writes Mr. Macaulay, |' 
4 in the substitution for dman rice of <ome crop requiring less moisture, and capable of , 
successful cultivation on comparatively sandy soil. Such a crop is to be lound in the 
south and south-west of Bankura, in Manbhum, and in the north-western parts of 
Midnapur. It is called tetkd and chdli rice, terms signifying grains which resemble 1 
one another in all their conditions so closely, that they may be considered as prac- , 
tica.llv identical. The cultivation of tins rice is gradually moving ”01 thwards, as its ; 
early outturn, powers of endurance, and rapid growth on the poorest soil are becom¬ 
ing more and more know-n. I will enumerate a few of ihe characteristics of this 
grain Sowing begins about the 1st May. and reaping about the 1st August. 1 he 
return therefore is rapid, and the harvest eaily. It may be grown broadcast, or it may 
be transplanted. In the former cn.se, the ordinary moisture of high grounds in the 
rains is sufficient: ami it the ground is low, the water must be drained off, as excess 
of moisture destroys the plant. In the latter case, the day should be kept at a 1 
pasty consistent v, but nothing more. The • ice grows well on high and sandy soil 5 
in fact, 1 have seen clearings in the s<f/-jungle sow n with it as a first crop. It will, 
however, amply repay . ultiyatfoh nn richer grounds, provided no water is allowed to 
stand in the fields. The cost of cultivation is only R2 to R2-8 per . .. jhe out¬ 
turn on poor lands is 5 maunds . \ 

“Even on these, 8 or 0 mnunds can be secured by careful preparation of the 
ground; while on richer soil, as much as 1 2 and 15 maunds have been produced. 
The grain of tetkd dull rice is somewhat smaller than that or am an. In other 
respects the difference is slight. Its value in the market is generally a little lower. 1 
have known the paddy to sell for thirty-six sers for the rupee when dman paddy was 
selling at thirty-four, and thin is the proportion generally maintained.’ 

“ The Nudn or An*. Pise, which forrr ; the autumn crop, is sown as soon as possible j 
after the fr st goorl fall of rain generally in April or May. It is cultivated on the mid¬ 
dle and higher levels of the terraced slopes described above. This rice is generally 
sown broadcast on the fields, but is occasionally transplanted. In cither case, the 
crop is reaped at the end oi September or beginning of October. 

“ Aman, or Winter Rise, is cultivated on the lowest levels of the terraced slopes, and , 
on moist land lying beneath the embankments of tanks. 
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“ It is sown in a nursery-after the fkst showers of rain at the end of May and begin - 
ning of June, and is subsequently planted- out in th.c Helds. Harvest takes pla‘ce in 
December and January. . <• * * 

“ I'he cman rice is the most important 'orop of the’district. Aus rice, as Knave 
.stated .alcove, is no.t .very extensively grown, and the produce of the gord dhdn is 
inferior to th^t of .either of the low-land crops.?’ ( Vol. X.VII ., 310.) v s 

Cultivation.op Rice in the Sixgphum District. 

“The character of thd rice cultivation of Singbhum is determined, as in-Hazaribagh 
and Loh&rdaga, by the physical conformation of the surface of the soil. ^Nothing, re¬ 
sembling the great level rice plain?; of Bengal Proper is to be met with throughout, tie - 
district." Everywhere the face of the country is undulating and brokr n up by'alter¬ 
nate ridges and depressions, which for the most part radiate from small central pla¬ 
teaux and form the channels of small streams. The ordinary kinds of rice can only be 
grown in the bottom of these depressions and On the lower levels of the slopes ; but a 
variety called g<>rd dhdn , which is peculiar to the Chutid Ndgpur Division, is culti¬ 
vated on the tops ot the ridges themselves. The system of constructing embankments 
across the upper ends of the hollows, and thus storing water at a high level, which 
reaches the crop partly by artificial drainage and partly by natural percolation, has 
not been so fully developed in Singbhum as in Hazaribdgh and Lohirdagd. It is, 
however, largely resorted to, and the"kinds of land are classiHed by their position with 
reference to these embankments. Thus, there arc three classes of land : — 

“ ^ Berc , land of the best quality, which commands a supply of water throughout 

1C Bddy land of an inferior quality, but so situated as to be within the reach of 

artificial irrigation. r f . 

«(3) Gurdy land lying on the crest of a ridge above the level of the reseivoir, and 
therefore entirely dependent on the natural rainfall. Homestead land and pasturage 
grounds are not assessed, and have no distinctive names. Three crops ol rice 
raised in Singbhum District, gord, bud , and herd. taking their names from the quality 
of land on which each is grown. Gord , early or high land rice, is sown broadcast on 
high land, just after the opening showers of rain in May, and is reaped in September. 
Bddy or autumnal rice, is sown on second class lands in June, and reaped in the end 
of October and November. This crop is both sown broadcast ami transplanted. 
Berd, winter nee, is grown on low-lving land of the best quality, situated below a 
reservoir, and commanding water throughout the year. It is sown in July in a nur- 
s*ry, and subsequently transplanted. The crop is reaped in December. Except in 
villages occupied by the Hindu caste of Kurmfs, the general style of cultivation in 
Singbhum is primitive, and the land undergoes scarcely any systematic preparation for 

C *« Within the last few years, however, the Kols have made a considerable advance in 
the methods of cultivation, and now get three crops in the year w-herc formerly they 
had only one/* 

III.—Onssa. 

It is perhaps unnecessary to deal with the rice cultivation of this 
province in* great detail. Large tof Orissa much resemble tjie 
rice lands which have been dealt with above under Burdwnh, while qther 
portions resemble the swamp rice lands of the Sundarbans. The render 
is referred to Sir W. W. Hunter’s Orissa , a work which will be found to 
deal very fully with many features of the rice traffic. The systems of 
tenure which prevail will be found to be fully disqussed, as also the soils 
1 suitable for rice, and the yield and price of the grain. The following pas¬ 
sages may, however, be specially selected as exhibiting, some of the chief 
features of Orissa rice culture. 

Cultivation of Rice in the P,uri District. 

“ No wclt-t'. sted Statistics hove been obtained, hat the following remarks are taken 
from a number of returns which have tn.m time to time been officially, submitted to, 
and accepted by. Government. Puri is strictly a rir -growing district. Qf rice crops, 
the folic wing are the most important 1 1) The I’ iMi, which is sown on high hut moist 
' ' * " ' *' “ ’ varieties 

1 


lan.'., in fune'or July, and reaped in O.ctob r or November. Its principal variotie 
am Sathikfi, the Kuliri, and the Aswimi, (:) The Sat-ad, which is sow'n on middlin 
highland in Inly, and is reaped in DcoemKr. A hundred varieties are include 
under the genenc nativ of Siirad. Of these, the tendollowing are the.most important, 
Khair*, Kalfisur, Bankoi, MatArA/Rangiasma, NripatibV ~ 
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Bandiri, Narsinl.bhog. (3) The Ualua rice, sown on low wet lands in November or 
December and reaped in April. Its most important varieties are the Pi& and Knsunda. 

“ The Sarad, or winter rice crop, is generally transplanted by the more diligent 
husbandmen ; and by this process a much larger return is obtained. f not trans- 
planted the following are the operations required for the winter crop : 0 ploughing, 

.March or April ; 

ing and iploughi. ^,, ^ ^ w . ... 

ing the crop for convenience of cutting)- ^ 

ary ; (8) threshing, January or February ; (9) scalding (a little water is poured upon 
the paddy, which is then placed over a fire until the water is evaporated for the 
purpose of loosening the husks); fio> cleaning (husking)’ ( Orissa by W. W. 
Hunter , Vol. II. app. y p. 14). 

Cultivation of Rice in the Balasore District. t 
“ Rice is the staple crop of Balasore as of all other districts in Orissa. It is divided 

into five great genera, and forty-nine principal varieties. (1) Ihe Da.nci rice, sown 

on low lands in December or January, and reaped in March or April, grown chiefly m 
the Fiscal Divisions of Bayang and KdyAmA. It is a coarse, red, unwholesome grain. 
Its principal varieties are the DJlua, Lakshmnuirayanpriya, Bumanbaha 9 \Antarak/uty 
and Sarishphul. (2) Sdthtyd rice, sown on high lands >in May or June, and reaped 
in July or August; common throughout the district. Its principal varieties are, 
Dudhsard, a fine white, and Kaldsuri , a coarse red, grain. (3) hiyali nee, sown on 
high lands in Mayor ]une, and reaped in August and September; common through¬ 
out the district ” ( Orissa by IF. IF. Hunter , Vol II. app. page 44). 

Cultivation ok Rice in thf. Cuttack District. , 

The staple crop, in common with the other Districts of Orissa, is rice. The fol¬ 
lowing is a list of the principal rice crops, with their varieties : —(1 )Bidh y grown on 


Bar(i t each subdivided into many varieties. 1 he Sdthiya derives its names from the , 
time it takes to come to maturity which is believed to be exactly sixty days. A tradi¬ 
tion relates that the Bidli rice was not made by Brahma, the author of the Universe, 
but invented by the sage Viswdmitra. It is accordingly considered less pure and 
prohibited in religious ceremonies. 1 he higher classes seldom use it, as it is a 
coaise grain difficult to digest, and apt to hrin : on diarrhoea in -stomachs unaccus¬ 
tomed to it. The chief subdivision of the Sdthlyd sjh cics is th t liarvasdthiyd, and the ( 
piincipal varieties of the Bara species are the tin bn, 1 r.kr: y Madiya* CJiauli, and 
Jiraisdli. (2) Sdrad rice is of a bcttei quality and includes two £reat species, the Laghv 
and Guru. The former is sown in May on comparatively high land, and is reaped 
in November. Its thirteen most impoitant varieties are, the Chhota-chajnpa, Motra Ran- j 
gia.ina , Niyili, Hdrud , Lank:, Bodla-champd, Sara, Nardd y Mdnt y Bangri-pan- | 
chi , Patdspf.nl , and Bhutm dt ;di. The G uru specie* of 5 dr ad grows on low lands, being 
sown in May and reaped in November or December. Some varieties are sown I 
broadcast on low marshy ground ; others are carefully roared in nursery fields and | 
transplanted stalk by stalk higher and dryer soils. Ground covered with a foot of 
water gives a good crop, but the coarser sorts will grow in sixfeet, although all must 
be sown to begin with in solid land. Fo; some, a soil having an admixture of sand ' 
(Dorasd), while for others a soil not sandy {Matdl) y is best adapted. Some require to 
be sown eaily in the season, and others late. Certain varieties will not grow unless 
the land is thoroughly weeded, while others flourish in spite of every tlr'ng. In order 
to provide against the unceitaintics o; the season, the husbandmen sow both the 
specie; which require flooding or which will not suffer from it, and those that will . 
flourish with but amodeiate rainfall.” {Orissa by VF. IF. Hunter , //., app.) 

IV.-Behar. 

Mr. George A. Grierson, in Bihar Peasant Life , gives an interesting 1 
account of rice culture, but chiefly in the sense of supplying in accurate 
vocabulary of the terms and sayings connected with that crop. The 
following list of terms may be found useful : — 

Bhfa = rice whether the crop or threshed. 

Chdur = husked rice, but there are two kinds of husked r!ce, usimt j 
itsna or josand. 1 , rice e aten b} the poorer classes which is parboiled before , 
being husked, and arwa, eaten by the rich which is not parboiled before I 
being husked. 
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Bhdt = plain boiled rice. 

Khichri — rice boiled with pulses. 

Golhath = rice boiled to a mash. 

Pnnihata = a dish prepared by adding water to the rice left from last 
night’s supper. 

Dhnnhar = land that has borne a rice crop. 

Khilmar — land recently reclaimed for rice culture. 

Birdr or benga — a nursery for rice seedlings. 

Bihan or mori — seedling rice. 

Anti or dntiya = bundles of rice ready for transplanting. 

Khdru' — twice transplanted Boro rice. 

According to Mr. Grierson there arc two chief crops of rice in Behar 
with a subordinate third crop. These are : — 

/.— Broadcast Sown Rice, 

This is known by various names, such as bdwag or bdog } in Gava 
bogey a, and in Patna, bogha. Of the broadcast rice, the following special 
kinds are enumerated :—(1) sdthi, this is a red rice which ripens in sixty 
days. U is sown in the month of May- June and reaped in July- August ; 
(2 ) sokna sown with the first fall of rain in May-June and cut in Septem¬ 
ber : this crop is called bhadaiya ; (3) a very extensive series which are 
sown in February-March and reaped in November-December. Mr. 
Grierson then deals with the special forms of broadcast sown rice which 
are peculiar to certain districts of Behar. As he enumerates some 50 
kinds, space cannot be here afforded to deal with them in this work. In 
Champarun and Tirhut there is a white-bearded rice known as khcriia. 
In Shahabad a small black and white grain which, like the sdthi, ripens in 
sixty days. “ In Patna on the first fall of rain, which generally takes 
place in the asterism of Rohiti , in the month of May-June, the sowing is 
commenced. Paddy which is sown broadcast is divided into two classes 
—a red, which is considered superior, and is called lalgondiya , and a 
black, which is considered inferior, and is called ham bogha . The former 
kind includes karhanni as the principal. The ear is black/* 

2 —Transplanted Rice. 

“This is generally sown with the first rains in May-June. It is trans¬ 
planted in July-August (= month of S&wan). In Patna the custom is (o 
commence’ transplanting on the 5th of Sdwati, After holding a festival, 
called iinkpancho , or the • 5th of the asterism ( nakhat ). The regular harvest 
is held in November-December. Before this, however, some is cut for the 
ceremony of bisun pint at which the Brahmans are feasted on the new 
grain/* 

Mr. Grierson then mentions some seventy forms of transplanted rice 
as known in the districts of Behar and concludes his account of them in 
the following words:—“ Of all the above rices, the most esteemed is snm - 
lira. It is a fine kind, and when cooked its fragrance fills the house. The 
next best is basmati or basmntiya which is not quite so fine as the first. 
The su lha may be considered as the third best/* 

j .—Boro Rice. 

This, Mr. Grierson says, is a poor kind of rice which is sown in Sep- 
' tember-October or even in November, in the mud of the banks of streams 
and lakes. It is transplanted several times in December to February. 

The most instructive ; • '»unt of die F.icnof Behar is. perhaps, that con- 
t ined in Mr. A. P. Mac Donnell’s Food Gram-supply of Behai and Bengal. 
The main facts brought out by Mr. MacDonnell have also been reviewed 
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in the Famine Commission’s Report. Thus, for example, it is stated that 
“ The six districts of the Behar Division (excluding P.itna) are those to 
which Mr. MacDonnel! devoted most of his time and strength, and his con¬ 
clusion is that the cultivated area is there approximately 1 1 ,040,000 acre:s 
supporting a population of 11 .530,000 people, or about an acre per head; 
that the average outturn of food produced is about 11 maunds, 
fifths of a ton per acre ; the people require for food about ^ quarter o 
ton per head pur annum, and thus about one-seventh of a ton remains as 
an annual surplus to cover seed-grain, wastage, cattle-food, and exp . 
The proportion of this food-supply drawn from the rice crop is shown b) 
the table given bv the Commissioners for the sixteen chief districts tn\ esti- 
gated by Mr. MacDonnel!. It is explained that, unlike Lower Bengal, 
Behar possesses only one main rice crop—the winter rice—and that like t ie 
North-West Provinces it has a rabi crop (wheat, barley, pulses) and also a 
bi'fliioi or intermediate harvest. chiefly of Indian-corn and millets. In 
Behar the cultivated area relative to the uncultivated is very much higher 1 
than in the rest of Bengal. For example, in the Saran District,.out of a 
total of 1,698,000 acres, 1,566,000 are under the plough. 1 hroughout this 
rich and fertile country the system of agriculture pursued is very nearly 
identical in most of the d-stricts and differs chiefly from that pursued in 
the North-West Provinces in the greater importance of late or winter nee. 
“The high lands are sown with millets and pulses in the rains, or with 
early rice, and the same land is generally sown again with rabt in the 
autumn, the dense population in these tracts creating a large supp \ o. 
manure. The winter rice is grown year after year in the same fields. 
Unlike Behar, in the eastern and southern divisions of Bengal, and in 
Orissa, where the rainfall is much heavier and inundations arc frequent, 
the millets and spring crops become rarer and almost disappear, and as a | 
rule only two kinds of rice are sown, the early and the. late {aus and 1 
itman in Bengal or beali and surad in Orissa), the latter being by far the 
more important of the two” (Fam. Com kep ., 7S), 1 he Rabt &v. | 

Rhadoi crops of Behar correspond to the late and early ncc crops ot the 
rest of Bengal. , 

The following brief passages taken from the Gazetteers convey the | 
chief facts regarding Behar rice cultivation : — 


Cultivation of Ricf in 


TH K 
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“ Rice, which forms the staple crop of the district, consists of two g'v.it di\<s 
the kartikd or early rice, and the aghnni or m n'h ot which is again 

divided into many varieties. A small pait of the district is cultivated v.ith Out a or 
spring rice, whw.h may ho regarded as a third division. 

“ The agkanx or winter rice forms the chief part of the rice grown in I’atnn. It is 
sown broadcast alter the commencement of the rains in June and Inly, <»n lands that 
have previously been ploughed thrive or sometimes four times. Alt. . a month, or a 
month and a half, whi-n the young plant* are about a foot high, they are gencially 
transplanted. Kach plant is pulled out Irnm the land, which is with* anmng 
water, and planted npi*n generally by women. 111 another held, which lu 
ploughed and smoothed. The young plants aie placed in rows from t 
inches apart. Rico that has not been transplant *-1 ri\‘-s a comp:u ativ» Iy 
• in.| || the linet sIs ul lice arc thereloie tieatcd in this manner, cumuli! n«> 

in Sept generally procured from tin-:tr(iin\ 

courses 1* exhausted, the plants will wii hot, and become only nt tor fodder, 
seasonable showers fall, the rice comes to maturity in November or Pec cm be 
then reaped. A second crop r-f fo.csih /. sometime-; * ixed with jiusr 
in October among thi- rice when is in flowci f>dhh). At that time 
a little water on the fields. The need i." sown bioadia 
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Cultivation of Rice in the Saran District. 

Kice is perhaps sown over a larger area in Saran than any other crop ; but it is 
not so important a staple as in the neighbouring district of Tirhut, from which large 
quantities are imported via Sohansf and Rewa ‘Ghats . According to the pargan-i 
returns, rice is sown on 366,000 acres. It consists of two great crops—the bhadni rice 
OI a Sh ani or winter rice, the latter being by far the larger crop. 

1 he / had at 15 generally sown on high ground. The field is ploughed over 
several tuAes when the early rains set in, and the seed sown broadcast in June. As 
soon as the young plants are a few inches tygh, the ground is weeded. The crop is 
reaped in September. The following are among the chief varieties—(1; sat/ii, 60 
days rice; U) sarha; (3) katki or munga ; (41 karhdni. 

Aghani rice is sown? on low ground. In June, after rain has fallen, a nursery is 
selected, ploughed three or four times, and the seed sown in it. When the yogpg 
plant has come up, another field is prepared for transplantation. The rainy season 
has now thoroughly set in, and the whole soil is reduced to the consistency of batter. 
In this the young rice plants arc put, in bunches, at a distance of about nine inches 
tcom one another. This variety is much more extensively cultivated than the 
autumn rice, but it is liable to be destroyed, if rain fails at the time of transplanting, 
or in September. It is sometimes drowned by a too sudden rise of water; but the 
kalunji variety is said to be able to keep pace with the inundation, if it does not rise 
too fast. It is harvested either in December or January.’* 

II.— CULTIVATION IN MADRAS. 

References. —Returns of Agric. Sint, of Br. hid. (1888 89), 4-9 ; Madras 
Man. of Admin. 2S5 ; II., 8 j, 105 ; Famine Commissi : Report , App. 
III., 170-174 ; Benson, Manual Saidapct Exhr. Farm , 43 ; Nicholson, 
Coimbatore Manual, 214-216; Bosu'tll, Ntllore Manual, 388-391 ; 
Agri.-Hort. Soc.y Ind.y Transactions, VII., 86; Jour, (old series) XIV., 
Pro . (1866), 5 

Area under, and Traffic in, Rice. 

The Agricultural Statistics of British India (published by the Gov¬ 
ernment of India) show that the Madras Presidency had in 1888-89 
6,285,806 acres under this crop. It seems probable that 12 maunds pet- 
acre might be accepted as a safe average yield, hence the total acreage 
may be supposed to have produced 7,54,29,672 maunds (say, 2,693,916 
tons). This statement is, however, the merest guess, since the yield is 
variously stated at from 6 to 40 maunds, and 15 is probably the average 
of all fairly good crops (excluding the extremes from consideration). 

Rice is raised in the largest quantities in the alluvial and highly-irri¬ 
gated districts of Tanjore, God a very, and Kistna on the east const, and in 
Malabar and Kanara on the west coast, where the rainfall is abundant. 
Of all cereals it is the one most grown in this presidency, and it is remark¬ 
able that the people of Madras regard Bengal and Burma rice as not 
suited to them ; these rices have in fact the reputation of producing indi¬ 
gestion and diarrhoea. 

The Madras trade in rice maybe briefly reviewed for the year 1888-89. 
The returns of internal trade show that the presidency had a net export 
of 26,50,665 maunds (taking paddy and rice conjointly), but that large 
amount went chiefly to the port towns to feed the city populations and to 
meet the demands of foreign t rade. The coastwise transactions (exclud¬ 
ing those from port to port w ithin the presidency) resulted in a net import of 
11,68,852 maunds coming chiefly from Bengal (the gross imports from 
which were 12,03,197 maunds). The figures of foreign trade show a net 
export of 25,77,136 maunds or 91,326 tons, the gross exports having been 
91,346 tons, valued at 1*62,43,149. 

The total export trade in the year 188S-S9 showed an increase of 
12,562 tons in quantity and over 04 lakhs in value, chiefly owing to the 
Grist: demand from London and Bombay and to the good harvest in the 
Godavery and Tanjore Districts. Of the total quantity exported, 70 per 
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cent, went to Ceylon; 11 percent, to Bombay; 8 per cent, to Goa; and CULTIVATION 
4 per cent, to the United Kingdom. I Madras. 

METHODS OF CULTIVATION, SOWING, REAPING, &c. 

Space cannot be afforded to do more than denote some of the chief 
peculiarities of rice cultivation in South India, and even these will be best 
discovered by the perusal of a few of the better chapters on this subject j 
taken from District Manuals, In the Madras Manual of Administration, [ 
useful information is given as to the soils suitable for rice cultivation 
and the general agricultural principles pursued. The following passage 
from that work may, therefore, be here quoted as an introduction to a 
series of passages from the District Manuals. Of land irrigated from j 
tanks it is stated — 

“Almost the only crop grown on this description of land is paddy. Where an • 
abundance of water is available throughout the year two crops are grown annually, 
but most of the land produces only one crop. The irrigation water js usually supplied 1 
on each occasion to a depth of from 1 to 6 inches, and the supply is given according I 
to its abundance on every day, every other day, or every third day, during the growth 
of the crop. A depth of fiom 8 to 12 feet of water may be taken as the common 
consumption in the growth of a complete crop of paddy. In many parts of the 1 
Presidency the practice is to sow’ the paddy broadcast on a semi-liquid soil " hich is 
brought into this state by frequent waterings and stirrings. The practice is also I 
common of transplanting young seedling paddy plants from nursery beds into iho , 

Held. Beyond weeding and watering the oaday land receives no attention while 1 
under crop. Some varieties of paddy are only six months on the ground, others only 
four months. The crop is cut when dead ripe and is thrashed by striking the sheaves 
on a log of wood and by the treading of cattle. The agricultural practice in dealing ( 
with irrigated land is said to be capable of improvement in the direction of a more j 
economical use of water; as long, however, as the ryot is unable to apply mamr.'c to , 
his irrigated land, he is under tnc necessity of using a laigc quantity of irrigation ; 
water in order to secure silt in its place. There are many practical difficulties in the 
way of procuring manure; there is also a deficiency of capital to invest in it” (A/. M., j 
/ , 2 <? 5 ). 

In the Famine Commission Report it is stated that in Madras .and , 

Mysore “leaves are commonly trodden into the mud of the rice fields to 
increase the fertility of the soil.” This practice would seem in some 
measure to take the place of the rdb manure so commonly adopted in 
Bombay. 

Mr. Benson (in the Saidapet Farm Manual» does not, however, speak 1 
favourably of rice cultivation in Madras. But his remarks are instructive 
and may be reproduced here : — 

“ Both the c/irand sumba varieties of rice have been extcnrivelv grown from tune 
to time It has been found that the amount of water usually taken tor irrigating | 

‘the crop is far in excess of its actual requirement^ which it the more to bo depre¬ 
cated, tor the crop is of a low type, and produces a poor food ; it develops habits < 1 I 
idleness and unthrift in the people frmi the ease with which it may be grown, and 
consequently the adoption of perfunctory methods of cultivation ; it is insanitary in j 
its effects, causing, under the system of the native cultivator, the piesencc of large L 
bodies of generally stagnant water 1 —a fertile source of malarious lever; and, finally, it j 
monopolie s water which might bo far more usefully employed tor irrigating maize 
or wh. at, either of which crops might be grown with a little of the water now used J 
for naddy, whilst the food they would produce would be equal or greater in quantity 1 
and of lai belter quality What the effects would be of an outbreak of a disca -e on | 
this crop, which might, as the potato disease did in Ireland, destroy the greatest ! 
food resource of th« pebple, it Is difficult to contemplate; and yet tne extension of 
irrigation works goes on. and consequently that of paddy culture. Paddy is at pro 
sent the bane of South Indian farming. n 

The following notes from district reports may be given in alpha- | 
betical order: — 


Cultivation of Rich in the South 

“ The staple crop is rice. Cocoa-nut gardens ai 
cca plantations in the interior, giam, beans, he 
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and cotton are grown, but not to any extent. The land is thus classified according to 
its capacity for irrigation— byle, or rich wet land ; majal , or middling wet land ; and 
betiooy or land watered only by the rainfall. On byle land of the best quality, three 
rice crops can be raised in the year; on the best majal land, two crops; bet too land 
produces only a single crop. The ceneloo or carty is the earliest rice crop of the 
season, on whatever description of land it may be grown. The seed is usually first 
sown in nurseries, which are highly manured, and^the plants are afterwards trans¬ 
planted. In about two months after transplantation, the crop comes into ear, and 
about twenty-one days more is ready for reaping. Experiments have been made to 
introduce Carolina rice, but have not been generally attended with success. ” 

Cultivation op Rice in tiie Chingleput District. 

Rico cultivation manifests one or two features of a peculiar kind in 
this district which will be discovered from the following- extract from 
Mr. C. S. Crole’s Manual : — 

“The cultivation of paddy on Nunjah lands is mad .• in the following process:— 

I uere are two inodes in which paddy is Cultivated -Sdttukdl and Piiluthikdl. In 
the hist, the land is irrigated by uater from tanks and channels, ploughed four or five 
times both lengthways and breadthways, ami thus reduced to a puddie. The soil 
is then mixed with leaves and plants, dung ashes, &c. This process is called 
manuring. The iand thus prepared is again ploughed four or five times. The 
clod-><>( earth at e thereby broken up and the land turned into regular mire, also 
the leaves and the manure become rotten. A harrow is then drawn over the 
surface in order to smoothen it. Then seed corn is put into a pot and steeped 
with water, kept so for three days, it is taken out and sown broadcast in the fields 
thus ptepared, while time i< a little water in it. The next day the fivld is drained 
and is left for four or five days to get dry. Within that time the seeds sjuout tip 
to the height of 1 inch. It is then watered little by little. The sprouts grow up 
gradually. If the field is regularly weeded, the growth will be commensurate to 
the feitility of the soil. Three mcrkdls of seed of S measures each are sow n on 
an acre of land and will gcneially produce a 100 mcrkdls 0: paddy in return if 
the giowth flourishes. 

Ther; is another mode of cultivation in which the seed is sown in a small plot 
of ground rendered miry, and is left to gtow for 40 or 50 days, and when it has shot 
up to about a foot high the young rice is transplanted into the field where it is to 
grow and which is ploughed and prepared for that purpose. The held is kept 
inunda'i-d lor a considerable length of tune and the weeds an. regulaily plucked 
out. This thiidkind of cultivation requires four merkdls of seed per acre. If too 
many seeds are sown in any portion of a field, the suiplus plants are transplanted to 
other parts. This is common both to Puluthikdl and Scttukdl cultivation. Even this 
yields a good harvest. The grounds for tin's manner of cultivation by transplanta¬ 
tion aie that there is a particular season for the cultivation of every product; that 
it is impossible to plough all the fields and sow the seeds therein in one and the*same 
n, and that sowing in nurseries taking place at the same time as the field that 
is regularly ploughed is sown, the tiansplantcd cultivation gets ripe for harvest 
about the same time that the other fields do. Tin's kind ot cultivation by trans¬ 
plantation is very common in this district. 

PulitUikdl or dry seed cultivation is commenced when the Nunjah Iand is wet 
with rainfall. It is then ploughed lengthways and breadthways four or five times. 
Then it is manured with dungashc. and other rubbish and again ploughed foui or 
five times when the seed is sown. The growth is produced by the moisture of the 
giound. It is again left for a month and a half or two to grow in the moisture 
caused by the rainfall and not by irrigation. Alter this period the fields are kept 
constantly irrigated, wends plucked out. and equal distribution of plants attended to. 

1 iu re will a good yield «>niy it there be sufficient rain between the sowing season 
and th>- time of irrigation, otherwise the produce will be but meagre. The principal 
points of difference be twe-'n dry-seed cult 'ration {Puluthikdl) and sprouted-s* ' d culti¬ 
vation (Sdttukdl ) that the toriner do*s not require irrigation for two months after 

sowing, and that the same affords greater facilities for cattle than the latter in point 
of ploughing. In some cases before commencing both the above sorts of cultivation, 
•hci.p and i.iltle are L.M-d in ti. • fields tr> be cultivated. The fields are then 
ploughed I ndraeront cultivators and those who hold lands beyond thtii capability . 
do not add to the fertility of the fields by using manure and leaves, either previous or 
subsequent to tilling. Ibis kind of cultivation does n«»t yield a good crop. If the 
: oil is a very fertile one there may be a pretty good crop. If the cultivation be only 
'•.vsonnblc. it «!>»es not iu.ru r much . <*ven if tnerc bn a little deficiency in manuring 
tin rc will .till be a good crop. The elm f d .criptiun - of paddy cultivated in Nunjah 
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lands in the districts are Samba Kdr and Afana Kattei . Of these, Sambx is of the 
best, its rice being - white in colour ; Kdr ranks next. 1 he third and last is Manakat. 
'\ he rice of the two latter is a little red. Of one and each of these sorts there are 
different kinds with separate names.” 

Of the Samba kinds Kodam Samba is cultivated in the beginning of the cultivation 
Year, Tie .. about May or June. This is besides generally cultivated in villages irrigated 
by river channels and in those watered by tanks containing the remains ot the previ¬ 
ous year’s supply of water. The cultivation yields a good crop too. In many places 
a second crop is raised about the month of December or January on lands on which a 
first crop o( Kodam Samba has been already raised during the year. All the other 
kinds of Samba are generally cultivated from the month of July onwards. Si rum any 
or Kalavan Samba and Chitina Samba are raised abundantly in this distn’et, and 
the other kinds are raised in certain parts of this district to a certain degree. Vddnvi 
Samba&nd Jddam Samba are raised in dry seed cultivation in great quantities. I he 
vast extent to v.hich they are raised is attributable to their not being so readily liable 
to wither even though rain fails. Whereas, if the rainfall is short ortho lands get dry 
a little, the cultivation is seriously affected with regard to the other kinds. In places 
where there is not a large supply of water, three months’ Samba and two months’ 
Samba arc cultivated. '1 hey rarely yield a good crop. In many places two crops of 
Kdr are raised in a year. Aluta Kdr and Prnnn Kdr are raised in this district in large 
quantities. The raising of the first crop generally commences about the month of May 
and june, and the second in December. The second crop is raised on the very same 
fields on whch the first crop has been already raised. The various kinds oi 
Alosauam are cultivated to a good extent from the month of July, the season for 
Samba. Purn Pdlai is cultivated in the foreshores of tanks and pool: ust previous to 
the rainy season ; and even if water after rainfall stands to a height of a half or three- 
fourths of a yard, it shoots up higher than th“ level of th- water and yields a good 1 
outturn. Some of the species of Kdr are raised to a slight degree in certain villages 1 
in dry seed cultivation. 

Afa;raha /, the 3rd class, is cultivated on a small scale about the beginning of th* 1 
official year, i.c., in April or May, in lands irrigated by wells, &c. In som** villages 
where there is a sufficient supply of wafer, the above kind of paddy is cultivated by 
sowing seeds or by transplantation about the month < . January or February in lands ’ 
where a haivesl of Samba has been reaped. This vi^ids a tolerably good crop. 
Pis ini is. raised in dry seed cultivation on h gh level Xic-.'ah lands. This giain is cul¬ 
tivated in diy (Punjab) lands which aie not without moisture. No irrigation is re¬ 
quired to raise this kind of paddy. Like Punjab crops nurture alone contributes to j 
tnc growth of th s corn. '1 he outturn is not great (ftdmasvami Ayyar Atirasidar 
in D. J/., p. JO, at* sey.)« 

Cultivation of Rice in the C'-chin District. 

Rice forms the staple of cultivation, and some fifty separate races ' 
are locally distinguished. The best land supports three crops annually. 1 
Next to rice in importance, cocoa-nut engages the attention of the culti- , 
vators. 

Cultivation of Rice in the Coimbatore District. 

Ric^ is said to !>e of almost endless varietv\ but may be roughly div icird into three 
months {kdr) and five months (samba) pa:ldv; the l nuu r is grown both as a fiist 
and sec nd crop, the latter, save very occasionally, onlv as a second oijsinglc crop. 1 
and in the cold weather. I he best known varieties of these two sorts are tabulated 
below. Dry land paddy is also‘added, but is rare. 


Three months— Kar. Fofcr to six months— Samba. Dryland. 


Kuruvei. Samba- 1 Surtma-whi, 

Annaikdnam . Kai : ngardyan samba. 

Armthem -/ coded . Kurtigni samba foul month j. . 

Malar i or Settnindagt. 


Fithei variety succeeds rari nr ether po-railed drv ctop, or paddy. The tirai¬ 
ment, season, and yield air diffeicat in each taluk owiny to the variety of waier-supply 
and soil. 
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Common features are as follows : . . , 

First crop (kdr). The ground is prepared in June and July m the usual way by 
swamDinff cross-ploughing several times, green-manuring and smoothing with the 
beam P Seed is generally sown broadcast at the rate of from 24 to 30 Madras measures 
bea f ™* . ih,labels Der acre • in the fourth week the land is weeded and the plant* 

» ‘1- ^^’rl^dsfn this vniagefeither sown S broadcas/or I 'tran^anted . . */ 
“The"quantity of seed sown varies gn-atlv according to the ryots, and this point is 
, uC 2 «t In Erode, Kariir and Udamalpet it is represented that sowing •• 
“ takesmore seed thin sowing broadcast, whereas the reverse is said to 
the case in other taluks. The estimates of seed everywhere seem excessive, e.g., 

,0 to 36 measures (84 to roolb) per acre transplanted, and from *4 to 60 measures 

3g5£fes« s.'bm a tiir 

*fsaras» ~s»s*t 

rag 1 or other dry gram 011 of pa y)* c h ann els 0 f Kanir, and under the Amara- 
good irrigation, as in fc.rodc* the C ^ y c _• • rule as a second crop. 

is reaped in October, to ra pidly transplanted in November-December. 

treading and levelling.andI the crop and the single crop paddy 

either'in "yi'eld,* kind^or^season ot the'wate^ancf srason 

grown. 1 he quantity of seed required is said somewhat to 

CXW ,T«r?aif tah,Us S the r re P are differences both in crop.and in practice In Pellichi, 

Polhichi, but 1 ra * C o\d weather transplanted crop from November to 

.T^rM^TAquant^equal to about on ■ inch being let on after 
March , it is watcrc > - ? • d * out ' f {u>ir months, allowing for ram and a ccs- 

Stfpg vk aA’ gjStasgfg^JSitai 
j»ss*dft,£a?ss«s»< iii.»«(«“■ t»- »• 

difference in the condition of the subsoil* 

I he chief nest is an insect called navci-pichi, whitish, and from half to one inch 
long rh it totes into and feeds on the tender plant, which then produces only empty 
bust” {in D. M. f >V F- A. Nicholson * pp. 214-216.) 

Cultivation of Rice in the Gan/am District. 
it. 4ia<s l n snted •—“ A 1 icultural operations commence in June, during which 

]'{ S“n U tV“Tct''^vJ h X e r r0 ^d U S'«e tsT^tobelT'-!to aftet rnp of dry grains 
continues, however,lo be reaped from the middle of February to the beginning »t 
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April. A second crop of rice in Gan jam is almost unknown ; it occurs, however, in a 
tract of land not far from Ichapore, bordering 1 upon the sea.” (M. M . of Adm. y Il. t 
76 .) 

Cultivation of Rice in the Godavery District. 

Rice is said to be the chief cereal. There are two important kinds (a) 
Rice transplanted (white paddy), of which five distinct sorts are recognised. 
These are sown in May and July, and reaped in November and January. 
Rut two other sorts are recognised, and these are sown in June and reaped 
in October. The white rices are raised on marshy land. The second 
great section ( b ) are the black rices: these are sown in June and harvested 
in October. 

Cultivation of Rice in the Kistna District. 

In the Madras Manual of Administration it is staled there are three 
classes of rice crops grown in this district ; these are punausa (early crop), 
sown in May or June, and reaped in September; pedda (great or middle) 
sown from July to September, and cut between November and February; 
and peira (late crop), sown in November and December, and gathered in 
February and March. “ Rice of all kinds is sown in regar or black soil. 
The area under rice in 1883-84 was 357,394 acres or 187 per cent, of the 
cultivated area. The price of the best rice per garce (9,9741b) was, in the 
same year, R370.” (M. M. % p. 83.) 

Cultivation or Rice in the Madura District. 

It is stated that the rices grown are of several varieties, which differ from 
one another considerably in respect of productiveness, rapidity of growth, 
weight of grain, colour, taste, and wholesomeness. A statement is given of 
some 30 kinds which shows their seasons of sowing and reaping and the 
number of days which each kind takes to reach its various stages of growth* 
The period which they occupy the soil may be said to be from August to 
March. The finest kinds are those known as Samba and Mitogi : these 
forms germinate in five days, are transplanted in 25 days, form the ear in 
105 da\ s, and are harvested in 45 days more, thus taking in all six months. 
The progression of merit may be said to extend from the rapid 10 the 
slow growing forms. But the author of the Manual may be allowed to deal 
with the chief features of the Madura rices, as it would serve no useful pur¬ 
pose to give only an abstract of his opinions :— 

“ It is observable that Pisdjtam rice is not now grown in the Madura District, but 
at the beginning ol the last century was extensively cultivated. One of the Jesuit mis¬ 
sionaries of that time speaks of Santba and Pis tin am as the two principal varieties 
grown in the Ramnad zemindari. This i> the more curious, as Pisdnam appears to be 
extensively grown in both Tan jo re and Tinnevelly. 1 suppose it has been discovered 
that the soil and climate of Madura are better suited to MUagi. 

Rice appears to be grown on almost every description of soil indifferently, the only 
essential being a constant supply of water : but the richer soils yield of course much 
larger crops than the poorer. I he seed is sometimes sown broadcast in the rice-fields, 
but, as a rule, it is sown in nurseries specially prepared. In the former case the expense 
of cultivation is light, but the produce is not very remunerative j in the latter, the crops 
arc generally good. Sometimes the young plants raised in a nur <t\ arc transplant¬ 
ed into a second nurse ry and afterwards n-tiai splanted into the field, and where this 
is done the yield is much larger than is ordinarily obtained. 

The timer-of ploughing, sowing, transplanting, &c., vary very considerably in 
d 1 fie lent seasons nrr ording as the rain • are early or late, plentiful or the reverse, and also 
according as hinds lit near to or far from sources of irriga tion and arc rapidly or slowly 
supplied with water. But probably, as a rule, the ploughing is done hn June or July 
alter tne early rains have thoroughly softened the ground and the s^cd is sown in 
the nurseries at the end of July 0 beginning of August. After about 30 days the seed* 
lings are ht for transplanting, and in January the crop is ready for ‘lie sickle. 

When retiansplanting is ic-sorted to, ‘he young plants are suffered to remain in 

ays. Weeding is done about a month after 
be. During the whole time the plants are in 
tit hes of water, which should not be allowed 


the second nursery about thirty-five 
sowing or transplanting as the case ma 
the ground they must stand in about 2 
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to stagnate; or they will become weakly and diseased and will not yield a goodcrop 
unless they be refreshed and stimulated by pretty constant showers. 

The best farmers in Madura like light falls of rain at intervals of about 30 days. 

In lands well supplied with water as soon as tire January crop is got in, prepara¬ 
tions are made for a second crop of rice {Maui Kodei) which is raised in thesame mode 
as the first and comes to maturity about May. Or, if the season be unpropitious 
during January and February, the second sowing will be in March or April or May, and 
the second reaping in July or August. The second crop will then be called the Adi - 
K6dei. Sometimes there will be three crops of rice raised in succession in a period of 
13 or 14 months. Rapidly-growing and inferior kinds of rice are always grown for 
second and third crops. 

Where tire irrigational supplies are sufficient the second crop is either one of rice, 
plantains, sugar-cane or betel vines according as the nature and properties of the soil 
favour one or the other of those pioducts ; but where the supplies aie scanty and in¬ 
sufficient for the highest kind of crops, ragi, kambu, cholatn , varagu or rapeseed will 
be cultivated immediately after the kaldm or principal rice crop has been reaped. 

T he manure used in rice cultivation consists of e\ery kind of lefuse procurable. 
No one ran be more careful than the Madura ryot in utilising every thing (excepting 
always human excrement) which can assist him in raising his crops. The dung and 
mine of cattle, goats, horses, asses, sheep, and bats, ashes, lime, sweepings of houses, 
husks of paddy and other grains, the. skins of fruits, decayed leaves of various kinds, 
baik, muck from the tanpit, inilk.hedge, i oaragu > B.nd other straw are some of the many 
substances commonly used as manure, and it appears that many of them are applied 
only in particular circumstances and on highly scientific principles. The practice of 
diluting manure with large quantities of water seems to be known to the ryot and 
modes of making, altering, and correcting soils are well understood. The flu- 
viatile deposits found in the beds of channels and tanks are largely made use of. T he 
piinciple of raising different crops in rotation is also understood and to a limited extent 
act'*d upon, but the peculiarity of the mode ol agriculture nec ssirily followed in a 
country where deep ploughing generally ruins the soil, precludes the ryot from going 
exactly the same road as the F.nglish farmer. 

Rice is commonly boiled or eaten hot or cold in distinct grains with salt, chahii, 
curry, &c., or it is ground into flour from which are prepared cakes and sweetmeats. 
It ia also used in many ways too numerous to describe.” ( D . Mp. 102.) 

Cultivation of Rice in the Malabar District. 

Of this district it is stated in the Madras Manual of Administration 
that— 

“ Rice is sometimes sown broadcast, but is usually transplanted from nursery beds. 
The first or kanny crop is sown in April and May, and cut in August and Septem¬ 
ber. 1 lu-second or makaram ( January) crop is sown in September and October, 
and reaped in January and February. These are the principal rice harvests, but 
there are intermediate crops in some places; and a third, known as poonja , is sown in 
February, and reaped in April or May. The greater portion ot land, however, brats 
only one crop. Within the last twenty years, rice cultivation has considerably extend¬ 
ed, but very little improvement has taken place in the quality of the rice, although 
experiments have been tried in the district with Carolina paddy.'* (M. M., II105.) 

Cultivation op Rice in the Nellore District. 

Mr. Boswell, in his District Manual, says there are some ten different 
kinds of rice grown on wet lands. He then gives the following instructive 
passages regarding the systems of cultivation pursued : — 

** A few other descriptions arc occasionally met with in various localities, but the 
extent to which they arc cultivated is insignificant, and particulars are not, therefore, 
gone into. Wet cultivation is carried on under two distinct systems, termed Ydigada 
and Kudappa. T h • i>e explained as the dry-ploughing, and the latter as 

the wet-ploughing system, Vtiigada cultivation is only adopted where the supply of 
irrigation will not suffice early in the sense n lor the land to be ploughed wet under 
A Adapt" 7, and where the soil may he loamy or ligh'. sandy and sc> favour that mode of 
cultivation, l 1 eayy rr gad a soils cannot well be cultivated under the aystcm. The 
quality of the irrigation supply and the nature of the suil determine, therefore, the 
mod ' 1 of cultivation to bo pm sued. 

“ Whilst a large series of forms of rice are cultivated under Kudappa, only peda 
sannaitari, 1 )add santiavari, and haling a san&ava arc regularly put down und* 
gada ; sometimes, but very seldom, pishnnam, and mosanam arc thus cultivated us 
well. With the first early rain-. the loamy and light andy soils to lx* sown under 
•veligada arc at once ploughed and the operation is repeated at intervals, until the 
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land may have been ploughed some five or six times. The seed is then either sown 
bioadcast and ploughed in twice, or else it is drilled in with the gorru and covered up 
and levelled with the guntaka. Should rain not fall within the second or third day, 
the guntaka is used once more. The seed is only diill d, as a rule, in villages where 
the gorru may be kept up fur dry cultivation. The seed sown under vchgada is 
usually 2* turns or 64 manikas per gorru. For nearly two months paddy thus planted 
is dependent on rain. After one month the gorru or teeth leveller is used to loosen 
the soil, and about the end of the second month, but sometimes earlier if the weeds 
a;c very thick, water is let on, and the whole is once well weeded, or it is done if heavy 
rain sets in. Whilst the crop is being weeded, th* plants are thinned in parts and trans¬ 
planted in places where the crop may have partially failed. After weeding, the crop 
js regularly irrigated as far as may bcpracticablc, and a second weeding, if necessary, 
takes place during the third month. Weeding is a very much heavier business under 
vcligada than kudappa. The period during which paddy can be put down under 'veli- 
gada is limited to August and September, whilst under kudappa it can be sown at any 
time that water may be available, ror one of the several crops is sure to suit at any 
season of the year. As a rule, however, kudappa cultivation may be considered to com¬ 
mence late in June or dur ing July, and continue till February; for after that it is rarely 
resorted to, save in second crop land, or in submerged land that could not have been sown 
before. The early kudappa cultivation towards the end of June or during July is 
generally under the river channels or river-supplied tanks. 1 he crops most-extensively 
put down under these sources are those known as pishanam 'and* setnndvari, which 
take six rhonths to mature, ami yield the white or superior description of rice.' These 
two kinds aire'only cultivable till about tlie end of August - , after which tile common 
descriptions, which mature in a less period, are so\^n, but these ^details have already 
been rendered, in the statement showing the periods-.at which the cultivation oper¬ 
ations of the-several w.-t grains a^e carried on. The mode of cultivating^ach descVip- 

lli.n t\( linrlrtr* ft iI.- * Vi r* , < ..... .e-nnr- h I...» . » 1-irv ‘ermehn it 1 ivmrh r»llf 


few days between each operation according tt> locaUusage. The number of times it 
iT ploughed will depend on the soil in some measUr^, as the loamy soils work up far 
more-speedily than the heavy. The interval between the. ploughipgs is requisite to 
allow t»me lor the grass and weeds to rot add be killed, m some measure, by being 
ploughed into and worked Hp v With the slush the paddy field comprises when fully 
ploughed. Upon the completion of the requisite ploughing, the banks are made up, 
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. ...rally about j At turns or 80 manikas per gorru. The water is lefton the whole 
fir!;l the (11 night, l»ut is completely drawn*off in the morning. Subsequent irrigation 
is regulated with reference to the position of the soil, whether high or low-lying; and 
tlh* natuio of the soil, whether porous or retentive of moisture. In either of the 
foi mcr cases the field will be flooded on the third, fourth, or tilth day. and again let 
olf; : 1 j the latter c Acs frtmi the sixth to the ninth day, and at varying intervals after¬ 
wards, depending very much on the same conditions up to about the fittcenth or 
twcnty-Mth day, where the crop 13 regulaily irrigated. Afterthittv or forty days, the 
latter must ueqii&ntly. the crop is weeded, and .ynv thin paits are transplanted with, 
plants taken from where the paddy may be overthick. Again, after another month. I 
it is weeded a second time if requisite. In some villages it is usual lor the teeth 
leveller or bushes heavily weighted, to be drawn over the young crop to submerge the 
weeds. This is done when the plant is a month old, and with a view of reducing the 
labour of weeding. After this treatment the paddy-rises again, but the weeds and 
glasses are in some measure killed. What weeds may afterwards remain aie removed 
l»y the 1 1 and at tl o close of the s< cond month. Water is afLorwaids on and oft j 
regularly according to tfiesuiland season. Should an unfavourable wind prevail, and 
tiie plant be attacked by any grub, the Usual course is to cut off the water altogether | 
tor a tunc and let the soil dry. No irrigation is necessary tor the last tv 
llnrtj-.lays before the paddy* harvest,! 

i jom the for,-going details it will be observed'that the system of cultivation 
rougnout the district is that of sowing the p.^ddy broadcast. T ransplanting the 
the extreme northern part of. the district h< rderipg on tl 


>-enty 


prevail? 
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Kislna. and m the Siib.-uilcota villages formerly appet taming l'o the 
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Wh^e the irrigation is as regular as it now is under the anicut-supplied tanks 
a j *from the river channels, the ryots may eventually realize the very great 
trancnlant'^ derived from transplanting the paddy. The advantage which the 
ranspjantmg system may be considered to have over the broadcast system is that 
W admits of well-grown and vigorous young plants raised in highly manured 
: .U !u transnlan ted, which readily take roo*-, and having the start, are able to 
S V he vv<ecis , which at once spring up b-.side th**m. Under the latter, or 
5 ? '' c . ast s>srem. the weeds sprout with the young paddy, and, as the latter grows, 
it has t< contend for existence against the weeds, and the growth of the paddy is 
KW*r ™ or ® ? r less checked. The ryots object to 1 he transplanting system on 
the score ol the labour involved; but, although the actual labour requisite at one 
tune may be greater, it would not collectively be as great as that which must neces¬ 
sarily be expended in the several operations of weedb g. The transplanting system 
may be regarded as particularly advantageous for the poorer descriptions of soil 
inasmuch a s a strong and healthy plant once transplanted in poor land is able to 
th.ive better than seed sown in land deficient in strength, which affords the plant but 
X * Ju? nCC °f £ ro ' vm f» Vigorously at first. Another and important advantage is. 
that the transplanted crop will mature with irrigation for a less period by some twenty 
01 th 11 ty days than the broadcast-sown crop. This latter question affects only the 
kudappa cultivation, not the velipada ; under the latter, the period that water is 
required is less than under the transplanting system. ( D . M. y pp. 388-391.) 

tt Cultivation op Rick in the Tanjork District. 

ice is the staple crop of the district, and is raised almost entirely by artificial 
t,s £ r ° wn c !? lefl y in delta of the Cauvcry, and to a'much smaller 
-xtint inthe upland portion of the district, under tanks fed by the local rainfall. 

1 he rice grown in lanjore consists chiefly of two species, w*., kar and pishanam 
each including minor varieties. A few coarser sorts are sown broadcast, hut this 
mode of cultivation is very limited, bsing carried on only in a few places beyond 
the delta, and there on rain-fed land. In all cases of irrigated cultivation, voun^ 
plants are raised in seed-beds and transplanted. Tn e kar is planted in June and 
reaped in October. The pishanam in July and August and reaped in January and 
reoruary. * (AT. M. of Adm. y p. 12'/.) 

Ihe former are the inferior, and the latter the superior, class rices of 
the district. Kar is referred to two kinds, kadappu and kar proper, and 
the p a sun am is similarly spoken of as of two kinds, samba and pasdnam 
proper. 1 he following account of Tanjore rice cultivation is taken from 
the District Manual : — 

1 he dates of actual commencement and termination of agricultural operations 
vary in the difterent parts of the district. This is due to the first supply ffi 
reaching the pastern portion of the delta later ; not that a flood takes any numbtr of 
d.. j ; -. in travelling within the district, but because the eat ly flood is almost wholly 
utilised westward, and the cultivators at the eastern end have to wait until the more 
copious and, therefore, uninterrupted series of freshes reach them. Thus in the 
“f the deka the X,V cultivation (pUnting) begins in May and the crop is 
harvested in September. I hepasanam cultivation begins in September and the crop is 
harvested in January when (oftenera few days before) a third crop, a pulse called 
vayal-pavaru, * is sown and picked in two monthS, U.> in March. This poke r quires 
no ploughing and grows chiefly with the aid ef the moisture that remains in the fields 
f/’ , • 1 1 there be no rain afterwards. In the extreme cast of the delta, on 

fit other hand, where more than one crop is hardly ever cultivated, the cultivation 
r'-'V?, Au ~ us . t and sometimes (as when freshes are later than usual > in September 
” , '‘°^i| IS ” arvc . sted ,n March. Where only one crop is grown in the year it is 

mo 1 generally one of seven months’ duration from planting to reaping. T he general 


0 - j •iiwmiih-* uuiduuii u«im planting to reaping. 1 ne genera! 

an may bo taken broadly as four months, from July to October, for the kar species, 
I a* six months, from September to February, for the pasdnam. 

Wherever two crops are raised, the second is usually one of the quicker-growing 
sembn. I along the delta as a whole, the proportion of kadappu kdr 
entire DQcld V non m n v Kn f n 1/,>n ?•<. ■ 


and ; _ 

Whe re ve 
varieties of 

species to the entire paddy ciop may be taken to be one-sixth. 
t L. n IV. A / V ,ec,f S draws more water and yields a greater abundance of crop 
ini'! yie pay mam It will bear almost any amount of moisture without being 

nlured. In times of old when the rainfall in October and November used to be 
V Heavy wit h, at the sa me tim e, high floods in the rivers, it was usual to reap the 

„ * M * a . ns Pulse, the prefix being intended t<> distinguish it from the dry 
L ains and pulses which are grown more generally on high level lands. 
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k<ir crop in the very midst of rain and with water standing in the fields 2 fecL deep. 

Throughout the delta the invariable mode for irrigated cultivation is transplant¬ 
ing. Kuttdlei is the only variety of paddy sown broadcast, but it is grown chiefly 
in the upland parts of the district. In some villages in the central part of the delta, 
one of the varieties of pasiinam , called ottadan , is planted along with kaUappu 
proper; when the latter, which grows quicker, is reaped, the ends of the ottaaan 
plant, then about half-grown, are cut along with it. and the latter thenshootsup all the 
more luxuriantly for it and comes to maturity at the usual season ot the pasqnam 
harvest. In this case the seeds of the two varieties are mixed together (in the propor¬ 
tion of 3 kadappu and £ ottadan) before they are put down in the nui >-i\ and the 
young plants ot both, which arc hardly distinguishable, are planted pionuscuously. 

Allusion has been made to the pulse ( Vayal-payaru) grown as a third crop on 
paddy lands. More generally, however, a dry crop forms,an auxiliary to only a single 
crop of paddy, being adopted as an alternative where; as often happens, the available 
supply of water is not sufficient for two paddy crops, cm- the vurus:a- rs cannot alioru 
the requisite labour. The dry ciop is either the pulse above mentioned, P^’/.vor 
ragi ; the latter two require ploughing, but it is only ragi that is planted. 1 ms addi¬ 
tional crop is raised either betore or aft*r the paddy season. In the first case it is sown 
or planted, as the case may be, with the aid ol the summer shower or the hist fresh 
when it happens to come earlier than usual, but cannot be relied on tor beginning 
operations for the cultivation ot a regular wet crop. In the second case, if the dry crop 
is gingclly or ragi , the field is ploughed when there is yet moisture m it. The crop 
is then sown or planted in February and reaped in May, being matured entirely by 

the summer showers {D. M., p. 354* ei seq»). . , . . . , ,, 

’/ rc . —As a rule, in the case of irrigated nansei or nee cultivation it is only the 
fields on which two crops are raided that are manured every year, and even these not 
invariably, tor it is net always that the required manure is available, bin^le-ciop 
lands arc generally manured once in five years; in some cases not at ail, the lailer 
being often the case when the holdings are very large, and also when, owingj to tne 
viir is id at not residing on the spot or othei causes, tl-e cultivation is neglected. In the 
more western and better irrigated pu ts of the delta the alluvia brought down bv the 
river freshes and the stubble, which is ploughed into the soil, a.e generally believed 
to furnish the required manure, and ordinarily manure is con i lered essential only 
where the soil is poor or the rice lands depend for their irrigation on the drainage 01 
those situated higher up, which brings them little or no alluvial matter. In the casa 
of dry cultivation, as also of irrigated cultivation under tank'; and wells in the upland 
parts of the district, manure is.more generally employed, great pains being taken to 
procure it. 

The mode of manuring generally adopted is by enfolding sheep and goats or 
caLtle; the former being more commonly employed. Cattle manure presencd in 
houses and in cart and cattle stands, vegetable mould, ashes and other refuse of cook- 
rooms, night soil and silt soaped fiom tbe beds of dried-up tanks are also us<*d, but 
all these, except perhaps vegetable mould, can be found in sufficient quantities tor 
only small holdings. (D . M. y b. 348.) . • 

Rotation.— In the rase of irrigated cultivation there is no rotation of crops, except 
that the land usually devoted t-» paddy is sometimes planted with betel vines 01 
sugar-cane. Such instances, however, are rare. ” ( D. M. y p. 3Sr) 
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III.—CULTIVATION IN MYSORE. 

References. —Mysore Ccrg Gazetteers; Agricultural Statistics pub¬ 

lished by the Government of India . 

METHODS OF CULTIVATION, SOWING, REAPING, Ac. 

Next to ragi, rice is the most important crop in Mysore, though the 
area under cultivation is gradually declining. In 1870-/1 it covered 25 
per cent, of the cropped area, while the statistics of 1874-75 show it- to j 
liave fallen to 10 per cent. Rice is grown to a more or less extent in all 
the districts of the Mysore State. It is most extensively cultivated in Shc- 
mofa (161,000 acres)” Hassan v 64,783 acres), Mysore (59,891 acres), and | 
Kolar (54412 acres). 

Three methods of cultivation arc practised <n Mysore, namely (1st) | 
the barn, batta or punaji, in which the seed is sown dry on the fields ; (2ndl i 
moUy batta, in which germinated seed is sown in fields reduced to a pud- j 
die; and (3rd), the n itt\ in which the seed is transplanted from a nursery 
after it has attained a foot in height. 1 ' 
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The extracts from the Gazetteer of Mysore and Coorg, by Mr. L. 
Rice, given below, fully describe the above-mentioned methods of rice culti¬ 
vation : — 

Dry Seed Cultivation. — In the hain crop the following is the 
management of the dry seed cultivation. During the months of Phdl - 
gnna f Chaitra , and Vaisdkha , that is, from February till May, plough 
twice a month, having, three days previous to the first ploughing in 
Phdlguna , softened the soil by giving the field water. After the fourth 
ploughing the fields must be manured with dung, procured either from 
the city or cow-house. After the fifth ploughing the fields must be watered 
either by rain or from the canal ; and three days after, the seed must 
be sown broadcast and then covered by the sixth ploughing. Any rain 
that happens to fall for the first 30 days after sowing the seed must be 
allowed to run off by a breach in the bank which surrounds the field, and 
should much rain fall at this season, the crop is considerably injured. 
Should there have been no rain for the first thirty days, the field must be 
kept constantly inundated till the crop be ripe; but if there have been 
occasional showers the inundation should not commence till the forty-fifth 
day. Weeding and loosening the soil about the roots of the young plants 
with the hands, and placing them at proper distances, where sown too close 
or too far apart, must be performed three times ; first, on the 45th or 50th 
day; secondly, 20 days afterwards ; and thirdly, 15 days after the second 
weeding. 1 hese periods refer to the crops that require seven months 
to ripen. In rice which ripens in five-and-a-half months, the field must 
be inundated on the 20th day; and the weedings are on the 20th, 30th, 
and 40th days. 

Sproutkd seed cultivation.— Mr.'Rice givesthc following descrip¬ 
tion of the method followed in the sprouted seed cultivation in the hain crop. 
The ploughing season occupies the month of (June-July). During 

the whole of this time the field is inundated and is ploughed four times ; 
while at each ploughing it is turned over twice in two different directions 
which cross each other at right angles. This may be called double plough¬ 
ing. About the first of Srav/ma the field is manured, immediately gets a 
fifth ploughing, and the mud is smoothed bv the labourers* feet. All the 
water, except one inch in depth, must then be let off, and the prepared seed 
must be sown broadcast. As it sinks in the mud it requires no labour to 
cover it. For the first twenty-four days the field must once every other 
day have some water, and must afterwards, till ripe, be constantly kept 
inundated. The weedings are done on the 25th, 35th, and 50th days. In 
order to prepare the seed it must be put into a pot, and kept for three 
days covered with water. It is then mixed with an equal quantity of rot¬ 
ten cowdung, and laid on a heap in some part of the house, entirely shel¬ 
tered from the wind. The heap is well covered with straw and mats; and 
at the end of three days the seed, having shot on' sprouts about an inch in 
length, is found fit for sowing. This manner of cultivation is much more 
■ troublesome than that called dry seed ; and the produce from the same 
extent of ground is in both nearly equal; but the sprouted seed cultivation 
gives time Cor a preceding crop of pulse on the same field, and saves a 
quarter of seed. 

Cultivation by transplanting the sped.— Mr. Rice says that 
two distinction- are made in this method, the one called baravdgi or by 
j dry-plants ; and the other called nirdgi or by wet-plants ; and that for • 
, both kinds low land is required. 

(A.) Baravdgi or dry-plants *— c< Labour the ground at the same season, 

1 and in ’he same manner as for the dry seed crop. On the first of Jcshta, 
or in May, give the manure, sow the seed very thick, and cover it with the 
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plough. If no rain fall before the 8th day, then water the field, and 
again on the 22nd; but if there are any showers, these waterings e 
unnecessary. From the 45th till the 60th day, the plants continue fit to 
be removed. In order to be able to raise them for transplanting, the 
field must be inundated for five days before they arc plucked. 

The ground on which the dry seedlings are to be ripened is ploughed 
four times in the course of eight weeks, commencing about the 15th of 
Jdsfita , but must all the while be inundated. The manure is given before 
the fourth ploughing. After this, the mud having been smoothed by the 
feet, the seedlings are transplanted into it, and from three to five plants 
are stuck together into the mud at about a span distance from the other 
little branches. The water is then let off for a day ; afterwards the field, 
till the grain is ripe, is kept constantly inundated. The weedings are l 
performed on the 20th, 35th, and 45th days after transplanting. 

( B .) Ntrdgi (or wet-plants* —In the month of Ph&lguna (February- 1 
March) plough the ground three times while it is dry. On the first of jSshta | 
inundate the field : and in the course of fifteen days plough it four times. ' 
After the fourth ploughing smooth the mud with the feet, sow the seed I 
very chick, and sprinkle dung over It; then let off the water. On the 3rd, I 
6th, and 9th days water again ; but the water must be let off, and not I 
allowed to stagnate on the field. After the 12th day inundate until the ! 
seedlings be fit for transplantation, which will be after the 30th day from 
sowing. The cultivation of the field into which the seedlings are traps- | 
planted is exactly the same as that for dry seedlings. The plot on which 
the seedlings are raised produces no crop of pulse; but various kinds of 
these grains are sown in the fields that are to ripen the transplanted crop, 
and arc cut down immediately before the ploughing for tlie rice com¬ 
mences. The produce of the transplanted crop is nearly equal to that of 
the dry seed cultivation ; and on a good soil, properly cultivated, tweni\ 
times the seed sown is an average crop. 

Rice cultivation in the k&r season.— Mr. Rice states that the her 1 
crops, according to the time of sowing, are divided into three kinds. “ When 
the farm is properly stocked the seed is sown at th • most favourable 
season, and the crop is then called the kumba kdr ; but if there be a want 
of hands or cattle, part of the seed is sown earlier, and part later, than 
the proper season ; and then it produces from 30 to 50 per cent, less than 
the full crop. When sown too early the crop is called tula hay ; when 1 
too late it is called mesha kdr. The produce of the hain and kumba kdr 
crops is nearly the same.* 

“No tula kdr tlrv seed is ever sown. The ploughing season for the 
kumba kdr dry seed is in Bhddrapada (August), and the seed is sown 
about the end of Mdrga$ira (December 1. In the mesha kdr dry seed 
the ploughing commences oh the first of Chaitra (March) and the seed is 
sown at the feast of Chaitra Paumami in April. 

The tula kdr sprouted seed is sown on the 1st KdrUka (October), the 
ploughing having commenced with the feast N.irardiri , in September. 
The kumba kdr sprouted seed is sown in Pushyn about 1st of January. 
The ploughing season occupies a month. The ploughing for the meshp 
kdr sprouted bced commences about the 15th of Chaitra* The seed i 1 
sown about the 16th of Vaisdkha (May). 

“ The kumba kdr transplanted rice is cultivated only as watered seed¬ 
lings., 1 he ground for the seedlings begins to be ploughed in the end of j 
KurUka or middie of November, and the seed is sown on the 15th P~ushjya 
or end of December. The fields on which me crop is ripeiud are begun 
to be ploughed about the middle of Afdrrasira (1st. Dc the tsrans- | 
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planting takes place about the 15th of Magha or end of January. The 
tula kdr transplanted rice also is sown as nirdgi, about the 30th of 
Asvija or middle of October, and in a month afterwards is transplanted. 
The mdsha kdr transplanted rice is also sown as watered seedlings, 
about the 13th of Vaisdkha (May), and about a month afterwards is trans¬ 
planted. The regular kdr crop of the transplanted cultivation does not 
interfere with a preceding crop of pulse; but this is lost when, /rom want 
of stock sufficient to cultivate it at the proper time, the early or late seasons 
are adopted. The various modes of cultivating rice give "a great advan¬ 
tage to the former ; as by dividing the labour over great part of the year 
fewer hands and less stock are required to cultivate the same extent of 
ground than if there was only one seed time, and one harvest. 

Reaping and Preservation. —The manner of reaping and pre¬ 
serving all the kinds of rice is nearly the same. About a week before the 
corn is fit for reaping, the water is let off, that the ground may dry. The 
corn is cut down about four inches from the ground with a reaping-hook 
called kudagalu or kudagu . Without being bound up in sheaves it is put 
into small stacks, about 12 feet high ; in which the stocks are placed out¬ 
wards and the ears inwards. Here the corn remains a week, or if it rain, 
fourteen days. It is then spread out on a threshing floor, made smooth 
with clay, cowdung, and water; and is trodden out by driving bullocks 
over it. if there has been rain, the corn after having been threshed, 
must be dried in the sun; but in dry weather this trouble , is unnecessary. 
It is then put up in heaps called rdsh : > f which contain about 60 kandagas 
or 334 bushels. The heaps are marked with clay and carefully covered 
with straw. A trench is then dug round it to keep off the water. For 
twenty or thirty days (formerly, till the division of the crop between the 
Government and the cultivator took place) the corn is allowed to remain 
in the heap. The grain is always preserved in the husk, or, as the English 
in India say, in paddy . There are in use here various ways of keeping 
paddy. Some preserve it in large earthen jars that are kept in the house. 
Some keep it in pits called hagevu. In a hard stony soil they dig a nar¬ 
row shaft, 15 or 16 cubits deep. The sides of this are then dug away so 
as to form a cave with a roof about two cubits thick. The floor, sides, 
and roof are lined with straw; and the cave is then filled with paddy. 
These pits contain from 15 to 30 kandagas , or from 835 to 167 Winchester 
bushels. When the paddy is wanted to be beaten out into rice, the whole 
pit must at once be emptied. Other people again build kanajas , or store¬ 
houses, which are strongly floored with plank to keep out the bandicoots 
or rats. In these store-houses there is no opening for air ; but they have 
a row of doors one above another, for taking oui the grain, as it is wanted. 
Another manner of preserving grain is in small cylindrical stores, which 
the potters make of clay, and which are called u'dde. 1 he mouth is covered 
with an inverted pot; and the paddv, as wanted, is drawn out from a 
small hole at the bottom. Finally, others preserve their paddy in a kind 
of bajg made of straw, and called mude. Of these different means the 
kaaaja and u'dde are reckoned the best. Paddy will keep two years with¬ 
out alteration, and four years without being unfit for use. Longer than 
this does not answer, as the grain becomes both unwholesome and un¬ 
palatable. No person here attempts to preserve rice any length of time ; 
for it is known by experience to be very perishable. All the kinds of 
paddy are found to preserve equally well. That intended for seed must 
be beaten off from the straw as soon as cu; down, and dried for three 
days in the sun, after which it is usually kept in straw bags. 

Conversion of Paddy in Rice. — u There are two manners of making 
paddy into rice, one by boiling it previously to beating; and the other 
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by beating alone. The boiling is also done in two ways. By the first is 
prepared the rice intended for rajas and other luxurious persons, A pot 
is filled with equal parts of water and paddy, which fallowed to soak all 
night, and in the morning is boiled for half an hour. The paddy is then 
spread out in the shade for fifteen days, and afterwards dried in the 
sun for two hours. It is then beaten to remove the husk. Each grain ;s 
broken by this operation into four or five pieces, from which it is called 
aidu nugu akki , or five-piece rice. When dressed, this kind of rice swells 
very much. It is always prepared in the families of the rajas, and is 
never made for sale. The operation is very liable to fail; and in that case 
the rice is totally lost. 

“ Rice prepared by boiling in the common manner is called kudupal 
akki , and is destined for the use of the sudras, or such low persons as are 
able to procure it. Five parts of paddy are put into a pot with one part 
of water, and boiled for about two "hours, till it is observed that one or 
two of the grains have burst. It is then spread out in the sun for two 
hours; and this drying is repeated on the next day, after which the paddy 
is immediately beaten. Ten parts of paddy, by this operation, give five- 
parts of rice, of which one part goes to the person \vho prepares it for his 
trouble. Ten seers of paddy are therefore equal in value to only four 

seers of rice. / . 

The rice used by the Brahmans, and called hast akki, is never boiled. 
On the day -before it is to be beaten, the paddy must be exposed two 
hours to the sun. If it were beaten immediately after being dried, the 
grain would break, and there would be a considerable loss. Even with 
this precaution many of the grains break; and, when these are separated 
from the entire rice to render it saleable, the hast akki sells dearer than 
the kudupal akki , in the proportion of nine to eight, 

“ The beating is performed chiefly by women. They sometimes, for 
this purpose, use the y at a, or a block of timber fastened to a wooden lever, 
which is supported on its centre. The woman raises the block by press-* 
ing with her foot on the far end of the lever, and by removing her foot 
allows the block to fall down on the grain. The more common way, how¬ 
ever, of beating paddy, is by means of a wooden pestle, which is generally 
about four feet in length, and three inches in diameter, which is made 
of heavy timber, and shod with iron. The grain is put into a hole 
formed in a rock or stone. The pestle is first raised with the one hand and 
then with the other ; which is very hard labour for the woman.”' (/., 102*107.) 
It is obvious from the above process, which is not confined to Mysore alone, 
but is common to the people of Northern India and elsewhere, that the 
grain must by constant hammering be broken into small pieces. In this 
state it resembles, what has been above described, the sort of rice called 
aidu nugu akki , which is eaten only by the rajas and the wealthier classes. 

IV.—CULTIVATION IN COORG. 

Area under, and Traffic In, Rice. 

The Agricultural Statistics published by the Government of India 
show that there were 74,499 acre s under rice in Coorg during the year 
1888-Sq. The statistics of tr.:de are not, however, shown separately; so 
that it is not possible to discover the balance between imports and exports 

METHODS OF CULTIVATION, SOWINO, REAPING, *e. 

The following extracts from the Coovg Gazetteer by Mr. L^wis Rice 
give a concise account o f the methods of nee cultivation followed 11^Coorg. 

“ Rice .—This is the staple product of Coorg. 1 ho numerous valleys 
throughout the land have, from ancient times, yielded an unfailing supply 
every year for home consumption and for exportation to the Malabar 
Coast, The rice valleys ire most extensive in Sout^i Coorg—in the neigh- 
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bourhood of Virajpet and in Kiggatn ad— where some fields are of con¬ 
siderable breadth and several miles in length ; but owing to the surround¬ 
ing low deforested hills, which yield little fertilizing detrition, the soil is 
of a quality inferior to those fields of the narrower valleys near the Ghdts, 
where the ground is terraced at considerable pains, but every field large 
enough for the use of the plough. 

The lower and broader fields of a valley having a rivulet running 
through them, are called bailu-gadde , and those terraced up along the 
sides, and chiefly depending on the rainfall, are named maki-gadde. 

“The rice cultivated throughout Coorg, and in general use, is the 
large-grained dodda-batta, which is also exported. A finer and more 
palatable kind is the small rice sanna-batta , and a red variety the kesari ; 
for parched rice the kalantc is the kind used. 

Yield. — “ Except in a few valleys in North Coorg, there is annually 
but one rice crop, but its return is so rich that the ryots may well be satis¬ 
fied, and allow their wretched cattle rest and their fields to lie fallow, or to 
‘sun themselves/ as the natives say, for the remainder of the' year. 
Whilst in the low country and in some places of North-Coorg, the average 
return of one crop is from ten- to twenty five- fold, that in most parts of 
Coorg proper is Irom forty- to sixty-fold, and in seasons of extraordinary 
fertility from eighty- to a hundred- fold. 

Agricultural Implements. — “ The agricultural implements arc few 
and of the rudest kind. The plough, constructed by the ryot himself, con¬ 
sists of a sarapige-wood ploughshare, with an iron point, a handle of pali- 
wood, and a pule of sago palm-wood for the yoke, and is so light that the 
farmer carries it to the field on his shoulders*. Its value hardly exceeds 
one rupee. *1 he Tawe, which answers to our English harrow, is generally 
a simple board to which a split bamboo is fastened to connect it with the 
yoke. The driver standing on the board adds to the efficiency of the 
operation, be it for pulverizing dry ground, as in the Mudu-shime or eastern 
district, or smoothing and levelling the wet fields. A strong sickle and a 
mamoti or hoe complete the stock of farming implement. ‘ 

Seed and labour.—“ To cultivate ioo butties of land, which is equi¬ 
valent to an area yielding ioo butties at S seers by measure of paddy or 
rice m the husk, a farmer requ'.n s either a pair of bullocks or a pair of 
buffaloes, one plough and two labourers. On Mondav he docs not plough 
witli bullocks, but with buffaloes only, considering Monday as the day of 
the bullock’s creation. " J 

M anure.— “ Whatever of cattle manure and dry leaves has been col¬ 
lected during the year, is, in the dry season, carried by women to the fields 
in large baskets, and deposited in little heaps which are there burnt and 
the ashes subsequently strewn over the ground. 

Ploughing.— “ With the first shower in April and May the ploughing 
commences.^ On a propitious day before sunrise the house lamp—* Tali- 
ah hi-baht hr. (dish-rice-lamp)— which plays a conspicuous role on all 
festive occasions is lighted in the inner verandah; the house people assem- 
bli and invoke their ancestors and Kaveri Ammo for a blessing; the young 
men make obeisance to their parents and elders, and then drive a pair of 
bullocks into the paddy-fields, where they turn the heads of the beasls 
towards the east. The landlord now offers cocoanuts and plantams, rice 
and milk to the presiding deity of his Nad , and lifting up his hands in 
acoration to the rising sun invokes a blessing. The oxen are yoked and 
three furrows ploughed, w hen the work is finished for that morning. Of 
the turned-up earth they take a clod home to the store-house or granary, 
praying Siva to grant them an hundred-fold increase. 

ihis recognition of the source of material well-being is followed by 
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morning the ploughing is continued, till all tue r r Ymnnek cleaned and i 
or three times. Then the borders arc trnnMjJ channelater By the I 
the little banks between the fields rcpancd to r<_gi oermanent watcr- 
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P '°fo h ^G-“ ForS S^Kftnd from 2 to .ft j 

are required for seed. The seed paddy is heaped up on the north s^o^ 

the house, watered for three days and then cotcred “P, . P mcan . 

5 SKS Tfter 20 

voung corn and clover fields in j 
Europe* ^ is . no SMS '• 

brigVf s^ots > and'rests n upotiVhem with\he ^stjefan Regulated^ . 

The'"= co^d that ^J lU* 

head and protect the whole of the body, pull «** ! 

sery and tie them in small bundles, winch arc cell, etc mom <P*- ; 

and with the right hand presses with great rapid t\ 6 or 8 seedlings ic 
gether into the mud keeping a regular distance of about 6 i«ches. Befo e 

the completion of the largest field a space ° f “l ‘ m , d "„d oflers 
throughout the whole field. This >s the Coorgs racc-ground and oners 
right good sport which greatly exhilarates their ! 

the men engaged in the work-and fifteen are reckon^ or j 

ShOrtdra^rtithey^e eagerfiw’t he°run, for which J 

i 

first corner is awarded with a piece of cloth, the second with a bunc ol | 
plantains the third with a jack-fruit, the fourth with a basket of nriu ge , | 

Snd the"fifth with parched rice. When all the fields are planted, a feast , 

f °‘ a ^protect ion''against the evil eye some half-burn, j 

bamboos about 6 feet high are erected in a line throughoutthe made 
of the fields. It is now the farmer’s business lo replate the water- i^p, 
in each field and to fill up holes made by crabs m At ih* end 

Also the weeding is attended to and any failures arc replanted. At the t nd 
of October when the ears of grain are fully out, huls on high p 
erected, on£ for every hundred butties, for.the watchman who guai 
crops against wild beasts, occasionally firing off a gun. 

Reaping.— rt In November or December the paddy gets ripe an 
Feast of First Fruits or I/nttari is ce lebrated, after which the padd> > 

be reaped. The water is drained off the fields, the paddy cut dowi 
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sickles close to the ground and spread out to dry ; after five or six days it 
is bound up in sheaves, carried home and stacked in a heap, the ears 
turned inside. 

Threshing, Winnowing. —“ In January and February, chiefly on 
moonlight nights, the sheaves are taken down 10 the threshing floor, spread 
round a stone pillar fixed in the middle and trodden out by bullocks and 
buffaloes, when the paddy is winnowed, the best quality reserved for seed 
and the rest stored up in a granary, for home consumption or for sale, the 
price varying from Re to R.J. a butty of 80 seers. A threshing machine 
introduced by Captain Mackenzie excited the astonishment and admira¬ 
tion of the natives ; but the hand labour of the two coolies for turning it 
appeared to them too severe and impracticable for large quantities of 
paddy. A winnowing machine would find greater favour.’* (///., 29-32.) 


BOMBAY. 
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V.—CULTIVATION IN BOMBAY. 

References .—Travels in India by Jean-Baptiste Tavernier (Bulls 
Transl.), /., 40, 142; Hove , Journ. Tour in Bombay (17S7), i 3 , 16, 
36 , 123 , &c. ; Agri.-Horti. Soc ., Ind. your. (Old Series) //., Set., 
162; Crop Experiments, Bombay, 1884-8$, 16; Report, Rev. & Agri. 
Dept., Bombay , 1884-8 5, 60-70; Bombay Gazetteers: — II. (Surat), 65; 
(Broach), 406; 111 . (Kaira), 47 ; (Punch Mahals), 233 ; IV. (Ahmed- 
ahad), 57; V. (Mahi Kant ha), 371 ; VI. (Surat, 247 ; VIII. ( Kathi¬ 
awar), 186; X. ( Ratndgiri ), 147 ; ( Suvantvddi ), 42j ; XI. (Kolaba), 
XII. ( khandesh\ 15.0; XIII. \Thana >, 287; XIV. (Thana), n 3 ; 
XV. (Kdnara), 16, 3 o . a VI. (Nasih), 00; XVII. \A tr), 2*7 ; 

XVIII. (Poona), SH; Pt. H. 36 ; XiX. (Satan), 162; XXI. (Bel¬ 
gium), 218-2*0 ; XXII. (.Dhdrwar'), 2.75-277 ; XXIII. ( Bijapur ), 32 J ; 
and XXIV. (Kolhapur), 164-165; Sind Gazetteer: — 9, 10,20, 170,215, 
249,268, 317,427, 493, 534, 559, 571, 5j3, 591, 62S , 63 i, 654 , 670, 746, 
759, 820, 851, 859-860. 
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The Agricultural Statistics of British India show Bombay Presidency 
(including Sind) as having had in 1888-89 2,239,198 acres under rice. 
According to the crop experiments which were performed at various times 
under orders of Government, the average yield per acre may be put down 
at 20 maunds, so that the total production may possibly have been 
4,47,83,960 maunds or, say, 399,757 tons. A greater importance may be 
attached to this figure of yield per acre than is claimed for the similar 
figures given in connection with other provinces. A very extensive series 
of actual experiments, with selected fields, was performed, under European 
supervision, and the figure here given is the average of all the returns. 
It seems possible, however, that'it may have been slightly increased through 
some of the returns being for paddy, not cleaned rice. This would 
represent an error uf 25 per cent.—in such cases—excess of the actual 
yield of clean grain. 

An inspection of the published figures of the trade in rice reveals the 
fact that by internal routes the Presidency obtained a net import from 
other Provinces of 5,71,067 maunds (taking paddy and rice conjointly). 
The coastwise transactions were of even still greater importance, since the 
Presidency obtained a net import (excluding intra-provincial exchanges) of 
24,48,226 maunds. The sources of this supply were chiefly Bengal, 
M adras, and Burma. The figures of the foreign trade, however, show a 
net export of 8,46,391 maunds tor 30,228 tons), the gross export having 
been 30,436 tons, valued at R29,42,599. A small export trade also took 

? lace across the Sind frontier, the largest consignment being destined for 
.us Bela. It may thus be said that the ultimate result of ail these trans¬ 
actions was a net import of 21,72,902 maunds into the Presidency (in¬ 
cluding its port towns), so that that amount may be added to the estimated 
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production in order to discover the actual consumption of rice. This worked 
out to the total population of Bombay and Sind might be said to be a 
consumption of £ of a seer per head. The exceptionally high yield, here ac¬ 
cepted as a fair average, chiefly accounts for this apparent greater con¬ 
sumption of rice in Bombay than in Bengal, Madras, and other Provinces. 
More careful crop experiments would seem likely to raise the Bengal and , 
Madras yields, and perhaps slightly lower that of Bombay, but any such | 
corrections as found necessary could be made in the calculations here 1 
given without seriously affecting the general contentions advanced. There j 
is this much to be said for Bombay rice cultivation that, agriculturally, it is ! 
carried out on a more careful and scientific system than in Bengal. It is, 
so to speak, with the exception of certain tracts near the coast, of a semi¬ 
exotic character, and its cultivation is not, as in Bengal, a matter of casting 
the seed on imperfectly ploughed fields (or, indeed, on fields not ploughed 
at all), but it is grown under a high class system of agriculture in which i 
manuring and rotation form integral parts. Where transplanting is not | 
followed the seed is often drill-sown, a practice which nowhere exists in 
Bengal, and which may be taken as manifesting the high class cultivation ! 
followed in Bombay. A greater yield might be looked for, therefore, as a 
necessary consequence of such agriculture. An interesting feature of the 
Bombay rice cultivat'on is the fact that it is mainly, if not entirely, in the 
production of the high class rices which belong to the rowa section of dman. 
A special series of forms, of what might be called boro rices (grown in 
brackish water), are found in Bombay; these are extremely interest¬ 
ing. They are inferior red rices which are chiefly eaten by the poorer classes. 
The cultivator of the better qualities of rice, grows the crop purely for the 
purpose of selling the grain. As a rule, he cannot afford to eat it himself, 
and thus not being dependent on rice for his own sustenance, he can sell j 
the produce in small instalments according to the condition of the market. ; 

The numerous crop experiments, performed by Government, have re¬ 
vealed many interesting facts, but, for a complete review Of these, unfortu- j 
nately, space cannot here be aiforded. They are, however, published in a 
series of annual volumes which the reader should find no difficulty in procnr- j 
ing. One or two instances may, however, be specially cited. A field 
specially selected for test-reaping was located in Salsette (near Bombay). 

'1 he seed sown per acre was iooTb, the yield of grain from the same 4,22oIb f 
and of straw 14.25the total value of the produce having been put down 
at £73-12-0. The remark made against that experiment states that the 
crop was obtained from “ unirrigated, unrabea rice, grown every year on 
a land reclaimed from the seaside and sweetened by heavy sweepings- 
manure. Manured in June, July, and August with sweepings from the 
Bandra slaughter-house at 120 cart-loads per acre. Cultivation good, but 
the most persistent growth qf weeds in the field stunted the crop. Season 
though marked by excessive rainfall, was not unfavourable to rice crops in : 
the districts. The seed was sown in the highly-manured soil and the seed- i 
lings, where very thick, were removed and transplante d elsewhere. The 1 
yield was locally estimated at a 12 annas crop.*’ The C< mmissioner of • 
the Division commenting on the experiments performed with rice, special- 
ly alludes to the Salsette trial. “ All the rice experiments of the 'l hnna Dis- ; 
trict, he says, “show a very high outturn, proving how remunerative 
c? C n C q T Vat ‘ on can be made b\ good forming and liberal manuring,” 
lie ba.sette experiment,” he adds, t; should encourage further reclama¬ 
tion schemes. I here is still much land available.” 

in many parts of Bombay the ground is pressed firmly against the 
>oung seedling rice plants. This is done by a mud-roller called the 
koaata. “ 1 his consists in rolling the standing crop with a broad bar 

o. 39s 


A 

sativa. 


CULTIVATION 

in 

Bombay. 

Yield. 

394 


Superior 

System. 


395 


Drill Sown. 

39 & 


Heavy 

Manuring, 


397 


Rolled. 

393 











MIN IST/}^ 



Dictionary of the Economic 


Rice Cultivation 


Sl 


CULTIVATION 
in 

Bombay. 


°,'g od hollowed on the lower side in the direction of its length, before 
the stems have hardened, while the field is still full of water. Its objects are 
two-told. It checks the natural tendency of the crop to excessive growth 
of straw at the expense of the grain-yield and thus corresponds to the 
transplantation of seedlings raised in a nursery, and it also keeps down 
the weeds which have grown up since the bullock-hoeing and hand-weed- 
ing. I he ho,iatc cannot be done unless the rain is sufficient to flood the 
neld with impounded water. 

A careful investigation into the question of the cost of cultivating an 
acre of rice land in Belgaum resulted in the opinion being formed that 
this might be put down at R25. Among the items of expenditure may be 
mentioned R4-8 for manure, cost of rice seed at Solb per acre R2, hand 
weeding ka, and hoeing, ploughing, &c., R2-14. Commenting on the report 
on the above test case it is pointed out that rice is grown in Belgaum with¬ 
out r,ib. I he seed vs sown directjby a 6-coulter drill and the seedlings are 
not transplanted. The average value of the produce of an acre of rice 
land, worked out from 37 of the experiments tabulated in the Reports of 
Bombay Crop Experiments , the writer has found to be R40-6-3. 
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Rotation of Crops, Manuring, &c. 

Throughout the Reports of Crop Experiments frequent mention is made 
oi these subjects. The rotation which is generally pursued will be dis¬ 
covered from the special passages quoted below from district reports of 
rice cultivation. The subject of manuring, however, seems worthy of 
special consideration. As has already been remarked, rice, in Bom¬ 
bay, is cultivated under a more rational system than in Bengal, Madras, 
and Burma—the provinces that produce the largest amount of the grain! 
I he* fields are elaborately ploughed, carefully weeded, and the land richly 
manured. As might be expected a considerably higher acreage yield is 
thereby obtained than in the provinces where rice Is essentially the distinct¬ 
ly feature of their agriculture. In such provinces the ease with which ihe 
grain is obtained has engendered a slovenly systt riculture which 

has extended its baneful inHucncc to cvcrv leature of peasant life. It is 
thus not a matter of congratulation that the rich alluvial rowa ^oils of 
Bengal yield good harvests, year after year* of rice of a quality scarce 
equalled by the painstaking cultivators of tracts less suited to the crop. 

I his gift of nature to insalubrious regions can scarce be used as an argu¬ 
ment that improvement is impossible. Mr. C. B. Olarke, however, in his 
paper on Bengal rice, seems to think improvement problematic/ Con¬ 
cluding his remarks regarding the roum rice he says “ The rowa rice is 
the food of the upper classes, it is to be noted that the cultivator except 
at harvest (when the weather is set fine and he works easily) does not do a 
day’s work on his row a land in the year, except about a couple of days ar 
dibbling Line, those who propose to teach the Bengalee cultivator a 
more elaborate system of rice farming must ponder this fact well.’* Again, 
while speaking of the dilatoriness of the Bengalee cultivator in preparing 
hi- seed bed, Mr. Clarke says“ One reason for this is the deep-seated 
Bengalee principle neve r to do to-day what can possibly be put off till to¬ 
morrow, arid to do everything incompletely.” In fact, Mr. Clarke seems to 
think ti c improvement of Bengal nee cultivation lies more in the direction 
of fostering a greater spirit of promptness than in better and more thorough 
ploughing or manuring; accordingly he concludes My view is ihat 
rit'c is the very last crop on which we should attempt to give' the Bengalee 
instnii i ail the In-ricr i Mined in Bombay and elsewhere, 

with a superior agriculture, in which a liberal system of manuring is one 
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of the cultivator’s axioms, seem unmistakably to demonstrate the possi¬ 
bility of improvement. Whether the Bengal cultivator desires to better 
his position in life by obtaining a higher return from his land is of course 
an altogether independent question, and one which will probably be finally 
solved by the advance of education and the concomitant increase of 
luxury demanding more from the soil than is at present taken from it. 

But to return to the discussion of the system of manuring pursued in 
Bombay this may be said to be referable to two important sections :— 

(a) The heavy manuring of land in which rice is drill-sown or broad¬ 
casted. 

(b) The rdb cultivation, or that in which a nursery (similar to the row a 
of Bengal) is richly manured by burning on its surface a mixture of farm¬ 
yard manure, leaves and boughs of trees, straw and pulverised soil. 

Regarding the former very little need be here said, since it differs in no 
respect from heavy manuring for any other crop, and is alluded to freely 
in the .special passages quoted below. Rdb cultivation is, however, while 
not confined to rice cultivation, so peculiarly the system by which the 
better class rices of Bombay are raised that it requires to be separately 
considered. The reader will find much valuable information on this subject 
in Mr. Ozanne’s Report on Rab Experiments in 1884-85 and numerous 
other papers published by the Government of Bombay. These have been 
briefly reviewed by Professor R. Wallace 'India in 1887) and an explana¬ 
tion of the system offered which may be here reproduced : — 

"The word Rdb literally means cultivation, but in its restricted and 
common meaning it denotes the growing of the young plants—principally , 
of rice, but also of Rdgt (Eleusine Coracana) and Vnrai (Panicum milia- 
ceum)—on seed beds which, as a part of their preparation, having burnt 
on them dung or certain herbaceous substances to be hereafter described. 
Rdb may also signify the material burnt. 

“ The site selected for the seed-bed is usually on land more or less 
elevated, to overcome waterlogging and consequent destruction of the 
young plant. It is banked or 'bunded’ to prevent surface washing, and • 
to retain the necessary amount of moisture. The burning is done in the 
dry weather before the advent of the south-west monsoon. 

“ The materials used are :— 

(1) Cowdung collected in the dry weather, and preserved in the form 
of cakes, or. in rare instances, smeared on to the ground while wet. 

(2) The loppings from trees or brushwood cut green, when the leaves 
are about full grown. The Ain, Terminalia tomentosa, is the tree most I 
appreciated by the natives for the purpose. 

(3) Dead leaves. 

(4) Grass, usually coarse and rank. 

(5) Inferior straw, after it has been beaten down by the tread of bul¬ 
locks on the threshing floor} or husks. 

(6) Pit manure or dung collected during the wet season, along with ; 
ashes and village refuse. 

(7) Earth in a pulverulent condition. 

*• When dung is plentiful it may be used alone, spread carefully over 
the surface in a thin layer between one and two inches thick, or the other 
materials may be used in place of dung ; t lit the most serviceable com¬ 
mon methods adopt a combination of substances,— (1) Dung broken into I 
small pieces from the cake condition, and evenly distributed; (.:) a layer ! 
of leaves or loppings, also carefully reduced to uniformity by chopping 
where necessary; (3) grass; (4) finely-divided straw, to close the open¬ 
ings between the stems of the coarse grass, and prevent (5) the earth, 
which forms the fifth and final layer, from falling through. The function 
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of the earth, which is often mixed with an equal amount of pit manure, is 
to keep the materials together and exclude air, so that the burning may 
be prolonged. This is also induced by firing the layer on the lee side, so 
that it burns against the wind. To make the conditions necessary for 
smother burning more perfect, the surface is not disturbed before the 
rub is deposited, at least in the case of heavy soils, that do not readily 
break down under the influence of the sun ; where the land is light, it is 
sometimes ploughed and levelled before being rdbcd. 

“ The limits of Rdb .—Thana seems to be the stronghold of this system 
of cultivation—over Si percent, of the total area cropped requiring rdb in 
the preparation of the seed beds. 

“ From the Konkan—the low lying land, principally under rice, extend¬ 
ing along the western seaboard ot India, north and south of Bombay, and 
in which Thana is situated —rdb cultivation stretches over the ridge of the 
Western Ghats, and may be seen at Poona. It is essentially confined to 
districts of very heavy rainfall; not only so but to districts noted for the 
intensity and continuity of the early monsoon. 

“ The effects of Rdb are : — 

(i) The change of the dung and other organic or herbaceous substances 
by burning into a- useful form as regards the ash for the support of the 
• young plants. The nitrogen is given off into the air. 

.' (2) The destruction of the roots and also the seeds of weeds lying near 
to the surface. 

(3) The action of the heat on the surface soil tends to make it more 
open and to liberate potash and phosphoric acid from the soil substance, 
in the same way as clay burning acts at home. 

“ The heat is moderate, though, at the same time, considerable. On 
scraping down with a knife, through the surface of a • pucca (good), seed 
nursery, I found immediately after the fire had passed that'the soil was so 
hot half an inch down that 1 could not comfortably hold my finger on it. 

“The great advantages of a seed-bed are that the young plants'early 
acquire a habit of vigorous growth, and can be brought forward on well- 
tended, restricted patches of land, while the larger areas are being suitably 
cultivated in preparation for them. The best part of the season is thus 
secured for the crop to grow in. The finer and more valuable, and at the 
same time more tender, varieties of rice pass the uncertain or risky stage 
of their existence in a place where care can be bestowed upon them. 

“As already stated in the case of rice cultivation in Madras, seed-beds 
are prepared and grown from in other parts of the country and the advan¬ 
tages reaped without the use of rdb ; but everything seems to point to the 
impossibility of rdb being dispensed with in certain rainy regions. 

“ By referring to my remarks on the decay of dung when kept in an 
extremely wet condition I believe a full explanation may be found of the 
importance, I should say almost the necessity, of burning the manure be¬ 
fore it is mixed with the soil. 

“ We know that marsh gas and low forms of carbon, organic acids which 
injure crop plants, are produced by decomposition of humus in very wet 
soils where the supply of air is restricted. W'hat the precise forms are 
that the injurious substances take I do not pretend to say, but from the 
evidence before me I can assert with confidence that there is a matter of 
importance tending in the direction indicated that deserves investigation. 

“ On page n/of the Thana Report it is staled that ‘theyield of the ex¬ 
perimental plots manured with.di>ng gave 50*9 per cent, of the standard 
(the cowdung rdb plot), while the unmanured and unrabed plots showed 
j 60*3 and 73*5 per cent.’ 

0 The extent of the investigations, the evidently careful and unbiassed 
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manner in which they were carried out, and the results recorded, enable 
me to attach greater importance than usual to experiments extending oyer 
such a short space of time. They are further confirmatory of native 
experience and explanatory of native practice. 

iC The records of the valueless character of dung applied to soil under 
certain conditions in India must be looked upon as specially important in 
support of the theory which I have propounded, because the results were 
obtained independently, and before the theory, which had its origin in 
entirely different facts, had been thought of. 

“ It is interesting to notice, further, what is related as occurring in a dis¬ 
trict of heavy rainfall, but under circumstances which vary materially from 
the above 4 In the south of the Presidency (Bombay) the ante*monsoon 
storms are heavy, and allow of the sowing in May.* 

“ The moisture'is not excessive, and in such tracts rice may be drilled 
or sown in seed-beds, manured but not rdbed. The early and more tender 
stages of the growth of the plant are passed without the manure being 
deluged to its injury. 

“ In the case of Konkan, rain does not come till June, and, 4 there is a 
continuous downpour in June and July.* *’ ( Wallace, pp. 2oS~2i2,) 

Professor Wallace adds that robbing might be viewed as a civilised 
adaptation of the system (pursued by aboriginal tribes) of burning the sur¬ 
face soil, along with the herbage and trees, hewn down on selected spots 
of primeval forests, technically known in India as Jamming. There can 
be no doubt of the beneficial effects of manuring ricc-beds with ashes 
and of the advantages of effecting certain decompositions of the surface 
soil by the heat engendered, but it does not seem proved that the system ' 
could not advantageously be extended to other rice-producing regions. 
The limitation of the practice within Bombay to the tracts suitable for rice j 
cultivation might only indicate that the crops grown beyond these limits 
did not require, or were not improved by, transplantation. The superior J 
results obtained from transplanting rice arc well known throughout India. 1 
Healthy seedlings are pushed forward in a manageable spot where care 
and attention can be given them, so that by the time the fields are ready 
they are in a forward condition and thus get a start, which allows of a good 
harvest being fully matured by the season at which the crop has to be 
reaped. By delaying sowing until the period of the year when the fields 
are ready, enough time is not left for the maturing of the grain and the 
ripening of the crop : It is this climatic shortness of the rice season that 
in the agriculture of, perhaps, some 4,000 years, has doubtless given birth j 
to the countless series of agricultural forms not only suited to the peculi- 
arities of soil, but to the duration of the time in which the Fice can grow'. 
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METHODS OF CULTIVATION, SOWING, REAPING, &c. 

The following passages may be here given as expressing the main j 
features of the cultivation qf rice in Bombay. 

In the Bombay Statistical Atlas, Mr. Ozanne gives much interesting 
information regarding the Presidency as a whole; he marks out the area 
of rice cultivation, and indicates the portions of it where the rdb system is 
pursued. » His remarks may, therefore, be fitly given as introducing the 
district accounts from Gazetteers and other such publications 

“ In the Konkan districts and in the moist areas with very heavy 
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impound the rain-water. In these tracts irrigation is impossible, and the 
crop is solely dependent on the rainfall, which is entirely derived from 
the south-west monsoon. The rains burst suddenly and heavily and are 
very continuous but terminate early. These are the tracts where rice 
seed-beds are prepared by burning layers of cowdung or brushwood with 
subordinate layers of leaves, grass, rice, straw, and earth. The seed-beds 
are on higher land than the fields into which the seedlings are transplant¬ 
ed—a necessary precaution to prevent flooding when the seedling is in its 
early stages. This, the rab cultivation of rice, has been declared by the 
Forest Commission, on adequate evidence from local inquiry and careful 
experimental cultivation, to be good farming, and, under the peculiar condi¬ 
tions of the country where it is practised, the best known method of culti¬ 
vating rice. Other systems known and practised are risky and incapable 
of extension beyond their present small areas in rab tracts. 

“ The peculiar circumstances referred to are :— 

(1) the absence of heavy showers before June > 

(2) the very heavy early rainfall ; 

(3) the heavy continuousness of the early rain; 

(4) the early closure of the rains; 

(5) the absence of rain from the north-east monsoon ; 

(6) the absence of facilities for water storage. 

“The other limited systems of growing rice in rab tracts are (a) the 
direct sowing of the seed in areas where the seedling is left to mature to 
harvest — a system only possible with the coarse variety of rice sown in 
lands on the sea coast, either reclaimed from the sea or liable to partial 
immersion from the sea or tidal creeks— and thus largely impregnated 
with salt; (b) the raising of the seedlings in land heavily manured, either 
artificially or naturally. This system is of very limited application and is 
only a means of preparing seedlings where rab is not available or where 
rab seedlings have bee n lost. It is risky and seldom remunerative, and its 
requirements limit its use to very insignificant areas. 

“ The rab cultivation of rice ceases in South Surat at the river Pdr, chiefly 
because rice ceases to be the most important staple, and the manure is re¬ 
quired for sugar-cane and other more remunerative crops. Its cessation is 
not due to superiority of skill on the part of the cultivators, for rdb is fully- 
utilised in Bassein and Mdhim in North Thana, where the cultivation is 
as skilful and admirable as in any tract in the whole Presidency. 

** Rdb again ceases 'on all sides where the peculiar conditions of rdb 
tracts are wanting. Thus, in the Karndtak outside the Malldd, and to 
some extent within its limits, water storage facilities exist. Here rice is 
drilled in tenaced rice-fields, with the advantage either of heavy showers 
in May which enable the seed to be sown and to get a good start before 
the burst of the regular rains, or of irrigation water stored in tanks by 
which the fields are flooded and the seed sown before the rains begin. This 
is the mode of cultivation in the rice tracts of Dhdrwdr and Belgaum. 
The variety of rice is different from that grown in rdb tracts. It is inferior 
and has lost some of the characteristics of an aquatic plant. This is clear, 
because if the early rain is 110' propitious, j avo a dry crop millet, can be 
grown instead of rice. Occasionally rice is seen on one terrace and jowdri 
on the next, and even rice and joivnri are sown in the same field. In 
Gujard., where rice is grown in low-lying lands, embanked as in the Kon- 
kan, the seed is raised in seed-beds manured but not rabed. This cultiva¬ 
tion is possible, owing to local peculiarities of rainfall, even when irriga¬ 
tion is not available, but a large proportion of the rice in Gujardt is grown 
either under tank and well irrigation or as a pure dry-crop. In (he latter 
case it is drilled as in Dhdrv, ar and Belgaum, but here (/.c.. in Broach 

o. 403 










miST/ty 



Products of I nd/a. 


in Bombay. 


(G. Watt.) 



CULTIVATION 

In 

Bombay. 

Manuring. 

Rab. 


chiefly) it is a row crop in cotton fields. It is thus almost a pure dry- 
crop. This short account shows that rice, essentially an aquatic plant, is 
grown even as a dry crop. The extremes are met with m the row crop 
rice of Broach and in the salt marsh rice of the Konkan. In the latter 
case the seed is sown broadcast and left to grow where it falls, i he seed 
is treated before sowing to cause artificial germination. W here the land 
is very salt it is not touched till it has been inundated by the rain, it is 
then stirred with the bullock hoe and the sprouted seed is sown on the 
surface of the water. It falls to the bottom and takes root. It will stand 
complete immersion for 10 days. Sometimes it is sown from boats. 

Where the land is less salt, it is carefully picked with the hand hoe in the 
hot season and left in the rough till the rain falls, when the sprouted seed 

is sown broadcast. . . c 

“ The artificial germination of the seed, which is not confined to salt 

rice, or even to rice, is caused in several ways. 

“ There are. very many varieties of rice, but it is sufficient for p resen t. 
purposes to show only ho\V the varieties are influenced by the conditions of ; 

cultivation and rainfall as Has been done. j'untWeather 

“ One interesting method of cultivation most prevalent. ini Ratn^gpri and nico. 

. Kdnara must be noticed. It is practised with hot weather nce,Ogene- , 
rally a late crop after the reaping of the monsoon crop of rice. I he held | 
is kept flooded to kill weeds for a time. The water is drained off. Man- , 
ure is applied and the seed sown in December. It is watered from tune 
to time and ripens in March. The water is brought from a dammed-up I 
stream or from a well or tank. This is called vayangana rice. | 

“ Rice straw is not a nutritious fodder. The grain is easily separated j 
from the ear by beating on a board or on sheet rock. The glumes are 
persistent, and clean rice is only separated by pounding with pestle and 
mortar. The cultivators usually sell the rice in husk, and it is so kept ky ' 
the traders till a sale has been ensured. 1 he pounding is confined chiefly j 
to large centres, of which Surat and Kalyan may be considered Inc most | 
important. The straw is largely used for fodder, because where rice is a 
staple, other fodder is scarce. It is also used as a thatching material and I 
has the great property of keeping off white ants. 

The following selection of district accounts of rice cultivation ma\ be 
here given as more fully exemplifying the Bombay methods: 
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Cultivation of Rice in thf. Thana District. 

One of the earliest European travellers who mentions the. rice of Bom¬ 
bay is, perhaps, Jean Baptiste Tavernier, who describes the rice-field, 
seen by him on a march south from Surat in the year 164s He makes 
special mention of the musk-sccnted rices of Surat. His remarks may be 
here quoted :—'* All the rice which grows in this country possesses a parti¬ 
cular quality, causing it tp be much esteemed, It grain is halt as small 
again as that of common rice, and, when it is cooked, snow is not whiter 
than it is, besides which, it smells like musk, and all the nobles of India 
.eat no other. When you wish to make an acceptable present to any one 
in Persia you take him a sack of this rice. 13 A little more than 100 years 
ago, Dr. Hove wrote in admiration of the rice cultivation in this district 
and made the remarkable statement that the farmers had lately oti[\K m- 
traduced from Guserat the system at transplanting from a seed-bed. 
Hove's remarks on this subject are of so much, inti r est that lus passage on 
this subject may be quoted :—“ The rice fields b\ their voluptuous grow th 
pointed me out that the soil (Thana District) is superior to Bombay 
The plantation^ are all laid out in the plains and divided in equal squares 
Each of these plantations is banked up about two feel high, wherein the 
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P re . se /y ecl . a l° n g ^rne, after the rains have ceased. The farmers 
Guzerat V whkh ? J ntroduced a . raeth ° d of cultivating their rice from the 
fo imvinV Vn „, h u Ve never ^served on the coast of Guinea. It is the 
ciuant l g orrl . h „ be t g ' n, ’ in 1 ? of the rams, they sow in a level field a certain 
quantity of nee very thick, from whence, when it is grown to the height of 

soont ilf’ ' hey trans P 1 ‘' lnt 11 »nt? sma H tufts into the other fields as 
lime mere / m P .°,5 mit |; he ™- fhls "lode, which is only attended with 
I IT trouble than the former, saves to the farmer not only a consi- 
atrain e h qua, t tlty ° f , se f t, ds ’ bu t likewise brings him a triplicate crop.” Then 
Sgwj, to returns to this subject The soil of this district (Island of 
Salsctte) is remarkably rich where the land is already occupied. ' The rice 
fre 1 !" 1 S - P rod, ff ,0 “ s| y Promising, and it is a pleasure seeing the planters, who 
Imp Ch -V emales - trans P ant > which they perform in point of square and 
m ’*'1 the utmost exactness. They are never hindered from their employ¬ 
ment, may it rain ever so hard, for that purpose they have a cover made in 
the shape of an upper turtle shell, from the leaves of the Ficus Religiosa 
and they appear to a stranger at first sight as some unknown animals.” 
iii .gazetteer rice is said to be grown over the entire district and to 
hold the first place among cereals; the acreage devoted to it is about 6ro 
per cent, of the tilled area. ° J 

•own 1 ‘ n ,u CC cultivation is to manure the land in which the seed is to be 

h . V, [J h u l t j Vator * n tbe 0 P^ner parts is obliged to sow his rice in his field, but where 
h<- has upland, varkas ,near he sows it in a plot of.sloping land close to his field. The 
ursery is manured in March or April, or even earlier, by burning on it a collection of 
^bo d c U r g and A?Ii CheS ° r g - aSS covered with earth, to prevent the wind blowing the 
ashes away. At the same time the earthen mounds, bdndlis, round the fields a?e re- 
t pa ‘, c ) Wl . c f l° ds (h '/. ° ut of the field i\ithan iron bar. pahdr. Early in June, when the 
n .* the seed is sown and the seed-bed ploughed very lightly and harrowed. If 

the hist ramfail is so heavy as to make the soil very wet and muddy, the seed-bed is 
p oughed before the seed is sown. In this case no harrowing is required. The field 
"" ^'ch the nee is to be planted is then made ready, and, after ploughing, is 
!* d rVf h a , c,u ? s - v t°°th le ^ s rake, alvat. After eighteen or twenty days the seed- 
f fn'A n ! r o°f pantm ^* All arc P u lle<l up and planted in the field in Small bunches, 
\ h \ l f ab ° uta foot ?l )art - U ) August the field is thoroughly weeded. Through June 

Sen eni! 1 r parl # u° f rice can 1,ardl >' too much rain! but in 

I ®P tci «bt r and October, the husbandman likes to see smart showers with gleams of 
/ Scanty ram leaves the eais unfilled, while too much tain beats the rice into the 
water and rots it. By the end ol October the grain is ripe and is reaped with a 
nnA e ’l 7? J^ , u gatherC i ,nto lar ^ c leaves, l hura, take n to the thi ;-hing-fioor, khtrlc 
X d h,n1 T hea . pf !’^ U(iV -t S ’ ft the threshing-flnor much of the grain is beaten out of 
Ihe sheaf by striking it on the ground, what remains is trodden out by buffaloes 
tied to a pole, kudmad, in the centre of the threshing-door. The empty grains 
arc separated from, the full grains by pouring them from a winnowing fan on i 
win Gy day. Sometimes, instead of having them trod by buffaloes, the hasbandman 
sei;. a .s the sheaves in Jus hands and dashes the ears against a block of wood to sena- 
jate the grain from the straw. By this process the straw is not made unfit for 
^e-thatching as it is when trodden by buffaloes, but much grain and labour are 
wasted. I he gram is then carried to the land-holder’s house, where the outer husk 
- ta ;l Pn f ’” ,y f Kls ‘'S Jt.through a large grindstone, jure. Instead of 6 hdt, the 
To fn»C!Tb l M ? 18 J 1 ? veni tanr{ i<!* that is, fit only for grinding into meal, 

hv ^ lts “ ddl tdwduL and fit to eat with curry, the ric* has to be further cleaned 
) I u ing it into a hole in a board in the floor < l the house and pounding it with a 
I mt i Sa k hc mncr husk, fccmla, is thus got rid of. In Bhiwndi, Kalvfm, 

Incf .n j 1 " ( other towns and villages rice-cleaning employs a large amount of labour. 

. ?' 111 a ho c in the floor, three or (our men with heavy pestles pound the 

rice in a huge wooden mortar like a gigantic egg-Cup, ukhali. After It is cleaned 
tue rice is sent m great quantities Jo Bombay. 

There are two great divisions of sweet rice, halva, which wants little water and 
t>etween August and October, and garva, which requires a great deal of watt r 
■ not ripen till November. Of early halva rice there arc eight or ten kinds 

. . _ _ 


riper* 
and di 

hut as they arc generally eaten by the grower, they do m 

market, anti are called by diffeient names in different parts of the district. I he fo U 
best known varieties of tut ha un kudai with a red, purplish 
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both in fields and uplands and ripens in the beginning of A'shvin (September-Octo- 
ber) ; and sdlva and velchi , both with red husks, which ripen in A'shvift (September- 
Octobcr). Between the early or halva and the late, or garva chsses are four or five 
medium kinds which ripen before Divdli tOctober-Novcmber). Of these, three may be i 
mentioned : m ah Adi with a yellow husk and reddish grain ; halva ghudya with a yel¬ 
low husk ; and .patni halvi with a white husk. Of late, or garva, rice there are more , 
than a dozen kinds, and, as they com<* much into the market, their names vary little in 
dfferent parts of the district. The best known varieties are : garva ghudya with a 
vellow husk, dodkn, gatvcl, ambemohor, ddngi, with a red husk, bodke very small 
and roundish, garvi patni, tdmbesiil with a red husk and white grain, ghosdlvel , and 
kachora with a purplish husk and white grain. The price of these different varieties 
change according to the season. But taking the price of kudai at sixteen pay!is or 
S9 pounds the rupee (2 $.), the relative rupee prices of the other kinds are: for | 
tdna 46A pounds, for sdlva 41 pounds, for deni 42^ pounds, mahddi 46^ pounds, 1 
patni halvi a Ah pounds, garva ghudya 35$ pounds, dodka 42.} pounds, garocl 19S i 
pounds, ambemohor 35$ pounds, ddngi 42$ pounds, bodke 42$ pounds, garvi patni 
42. J pounds, tambesdl 30 h pounds, ghosdlvel 42* pounds, and kachora 70-^ pounds. . 

"The tillage of salt nee differs greatly from the tillage of sweet rice. The land is 
not ploughed, no wood ash' S are used, the seed is sown broadcast on the mud or 
water and left to sink by its own weight, and the seedlings are never planted out. 
Salt rice ripens November along with the late sorts of sweet rice. It has to be care- 
fi 


ully guarded from salt water and wants a great deal of rain. The straw is not used 
as fodder but burnt as ash manure. The grain is red and comes much into the mar¬ 
kets, being greatly eaten by the poorer Kulis and Kunbis as it is cheap and strength¬ 
ening. Salt rice is of two chief kinds: munda, about 46.*, pounds the rupee or dj. 
(i{4ans.ja pdydli ; and£kj.d, about pie) cheaper.*’ {Bomb. Gas., XJlI. t pt. /., 
287 .) 

Cultivation op Ricr in the Ratnagiri District. 

Rice is said to hold in this district the fourth place, as it occupies about 
14*08 per cent, of the whole area under tillage. 

“ There are three modes of growing it as a rainy season crop. The first ami com¬ 
monest by transplanting seedlings, the second by sowing sproutedseed, and the third 
by sow'in g dry seed broadcast. Dry weather rice crops, called vdingan, are grown 
by watering fields which have yielded a rainy weather ciop. The places chosen for 
a dry weather rice crop are generally hill-side terraces well supplied with water. 
Land tilled in this way often yields alarge outturn, but as it is already exhausted | 
by the rainy season crop, before the rice is sown it wants heavy manuring and careful 
ploughing. The vdingan rice crop ripens about the end of March. Of fifty varieties 
of rice, about forty, ripening in September, are called early, halva ; the rest, ripening 
towards the end of October, are called late, mahan or garva. These varieties of ; 
rice differ much in value, the late sorts being generally the best. Their prices, in I 
ord.nary season vary from Id. to i\d. a pound (R35 to R4S a khavdi). Rice is 
the common food ot the well-to-do, and is eaten by the poor on marriage and other 
special occasions. It is used in the manufacture of ink ami by washermen in 
making starch. Rice spirits are sometimes distilled, but, from the cncapness of palm 
liquor, are in little demand. {Bom. Gas., A'., /<#.) 

Cultivation op Rice in the Belgaum District. 

Rice is said to be chiefly'’ grown in Khandpur, Belgaum, and Samp- , 
gaon. There are five modes of rice tillage: three regular modes, and two 
extra modes which are qsed only when the regular'modes fail. These five 
modes are described in the Gazetteer as follows :— 

“ The first and best form of rice tillage is called rop (M.) natiharkhona (K.), or 
planting, but many husbandmen shrink from itlbccaur -j of the cost and the heaviness 1 
of the labour. In KhAnApur and Belgaum during April or eaily May, a small nursery 
or seed-bed, a plot to which watei has easy access, is covered with leaves, wood, i 
straw, and rubbish, and this covering is burnt in late May before the first rain!all. 
At the same time the fi.-lds into which tlie seedlings arc to he planted arc being got 
ready. The field-banks arc mended, the water-ways cleared, stiff pla ts and stalk? 
arc < ut out, and as much of the ground ns p ,v >ible is covet d w . h grass, weeds and 
rubbish, and burnt. When the fiist rain falls trie sced-hed \s thrice ploughed and 
harrowed. When well soaked it is coveted with a thirk broadcast sow ng of rice m 
husk. The ploughing of the fields into which the seedlings ate ' 
begun until tnc bullocks sink in the nmd to the knees, a dreadful toil both to man and 
bullocks lively field is thrice ploughed, and after the third ploughing, to clear it of 
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roots, is harrowed with a long-toothed harrow. In a good season, that is, heavy rain 
with gleams of sun, after five weeks orearly in June the seedlings are fifteen to eighteen 
inches high and fit for planting. When the seedlings are ready, if possible in a break 
of bright weather, cowdung-ashes, litter, and leaves decayed to dust in the manure-pit 
are brought from the village, spread equally over the field, and trodden deep into the 
mud. When the field is manured the surface is levelled by dragging over it a loaded 
board called hendor (M.) or karadu hodiyona (K.). A day or two later, still if possi¬ 
ble in fine weather when the field is not deep in water, the seedlings are rooted by the 
hand out of the seed-bed and brought to the fields in baskets. A rake with short 
teeth, ten to twelve inches apart, is drawn over the smooth ground to mark the lines 
in which the seedlings arc to be set. The workers, who are generally women, follow 
with baskets from which they take small handfuls of eight to ten plants, and ten to 
twelve inches apart and as far as possible opposite the middle of the interval of the 
next row, thrust them about a foot deep. Except so much as is wanted to flood the 
lower fields the water is kept in the field, and when each field has had its share the 
channel to it is blocked. Two weedingsare given, but as the field has been so carefully 
cleaned, the weeds are seldom strong. In ordinary years planted rice is ready for cut¬ 
ting in November or December. 

The second mode of growing rice is the kivri or kurgi, that is, the seed-drill plan. 
This system is adopted in the hope that enough rain will fall within a week after the 
seed has been sown to make the soil muddy. It saves much labour, but should the 
rain hold off for about a fortnight the ground becomes heated and the seed suffers 
from the dryness and is eaten by birds and lizards. At best the outturn is small. 

The third method is adopted when the early rain is so heavy that the seed-drill 
cannot be worked. Furrows are made by the light plough and the seed is sown in 
the furrow. I his furrow-sowing system never yields a good crop. 

When one of the three regular modes fails, in the nope that the harvest may not 
be entirely lost, sprouted seed or tndlaki (K.) is sown. A sackcloth or matting bag 
is filled with grain, dipped in water, and laid in a warm close place. In three or four 
days the seeds sprout and are thrown thick and broadcast on the field. 

The fifth mode of growing rice is to root out the sprouted rice seedlings where 
they have come too thickly and plant them into the bare fields. This is the rice- 
grower’s forlorn hope. It is called surdi (K.) or the cold crop, perhaps because it 
doer not ripen till the close ol the cold weather. 

Ripe rice is reaped, and thrashed cither by striking the ears against a board, or 
by beating them with a click. After winnowing, the grain is carried home and dried 
in the sun. The husks of as much as is wanted for immediate use are beaten off in 
a stone mortar, ukhal iM.) or varalu (K.) by a wooden pestle, musal (M.) or vanaki 
(K.), and the rest is stored in high cylindrical baskets called kungi, the opening in 
which within and without are closed by a coating of cowdung. 

In parts of Klmnapur near the Sahyidris two crops of rice are grown every year. 
The first crop is sown with a seed-drill about the end <>f June, or is sown sprouted 
in August. It ripens towards the end of O. tober and is called the Kdrtik or Octobcr- 
November crop. The Second crop is sown sprouted in November and December, and 
ripens towards the end of April. It is called the Vilishdkh, that is, the March-April, 

< 1 the sug: crop. The April crop is reckoned better than the October crop because it 
is not exposed to the cold weather winds.” {Bomb. Gas., XXL, 24.8-250.) 

Cultivation of Rick in the DhArwAr District. 

It is stated that rice occupies about Cy\2 per cent, of the tillage area of 
this district : — 


r * II is grown almost wholly injthe woody waste which is locally called mallddit or hill 
land. Ri<c wants much and constant moisture. When it depends on rainfall alone 
ricp is always uncertain, but this element of chance rather fas ;inates the people. 
Most rice-land is independent of simple lainfad for its water supply. The low-lying 
lands are watered from ponds and much is also watered by drainage from neighboui - 
ing high grounds guided by water-courses or halvas. Failing pond water, irrigation 
is . ".j.pht: l from wells or, more commonly, from holes fed by underground soakage 
from ponds. The ri< <• mil i‘ red towards the extreme west, and further cist it is a 
light coloured clavev mould. This clayey soil, by the action of wa*cr, tillage, and 
weather, becomes-tiff, compact, and very retentive of moisture. This kind of lice 
soil is poor, middling, or good according to its situation. In high and exposed siti s it is 
poor and shallow, c-.cn with care and manure able to bear only one crop of poor ticc; 
in .i.id A ? situation-., neither very high nor very low, it is middling, of some depth, and 
where there is moisture enough, yields two crops, one of rice and the other of pulse ; in 
low lands or valley : it is of superior richness, of a rich dark brown, and yields excel- 
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lent after-crops. Regular rice-fields are divided into level compartments a few feet to 
fifteen or twenty yards broad and varying in length according to the land-ho!der\s 
pleasure or the position of the ground. The slope of the ground or hill-side is 
generally carried into a series of terraces each one or two feet higher than the one 
immediately below it, and the front of each is guarded or raised by a foot high em¬ 
bankment forming part of the descending step. The effect of a hill or rising ground 
terraced in r:ce plots is extremely pleasing. The three kinds of rice land require 
almost the same labour. After harvest the poor soil seldom holds moisture enough to 
allow of its being ploughed ; middle class soil, even when not moist enough to yield an 
after-crop, is always damp enough to be ploughed, and the ploughing is a gain, as 
makes the land more read)' to receive the occasional dry-season showers. 1 he up¬ 
turned grass and stubble roots die and rot, and the stiff clods crumble in the heat ar; d 
air. At the end of March manure is laid in heaps. In early April the clods are 
broken by the leveller or korudu , or if still very hard, by labourers with clubs, in 
fields which have not been ploughed after hardest nothing, except the laying o. 
manure, can be done till the hist rains of late April or May, when the field is ploughed 
and the clods are broken by the millet. The manure is then scattered broadcast 
from a basket, the surface is turned by the heavy hoe or kiniti and the leveller or 
korudu follows. Nothing further is done till rain enough falls to admit of sowing, lor 
which a small seed-drill or kurgi is generally used. An acre of rice-land on an aver¬ 
age wants three to five loads of manure. If more is laid on and the rains are abund¬ 
ant, the crop will gain greatly; but with light rain in highly-manured land the crop 
will grow too freely and will probably drv without coming to ear. From the 25th ol 
May to the end of June, as soon as the village astiologer has fixed the lucky day, the 
seed-drill is decked \ith green h ave ,, the husbandman bows before it, and sowing 
begins. The drill is closely followed by the ballc-sal-kunti or ligcht hoc to cover the 


The weeds arc always leit to rot where they grow’, and this constant supply of vege¬ 
table matter is one chief cause of the peculiar richness of the soil. The surrounding 
ridges are repaired, the earth rut from the front is heaped on the ridges, the beds are 
filled with water, and the leveller is passed over the crop. 1 his gives the soil a 
smooth and beaten surface into which the water does not readily sink, but remains in 
pools. 

The rice harvest begins about the 15th of November in the drier land, but many 
hollows, when water lies deep, are seldom ready for reaping before the end ol Decem¬ 
ber. An unusually dry 01 wet season may hasten or delay the harvest a fortnight 
cithei way. When rice is reaped i'. is left to dry on the field. It is then tied in 
si leaves, built, ears outwards, in a stack, and left to season for a month. A pole is 
fixed in the field, and the ground for a few yards round the pole is beaten hard and 
cowdunged to prevent cracks. I he floor is cleaned and swept, and the loosened 
sheaves are scattered over it, and six or eight muzzled bullocks packed side 
by side in a line are slowly driven over the sheaves round the pole. This goes on till 
;.11 the grain has been troddftn from the straw. I he straw is than w-moved, and fresh 
sheaves jre laid and trodden. Winnowing follows thrashing. Rice is winnowed by 
lilling with grain a flat hi :;et which is raised at arm’s length and slowly emptied im< 
the air with a slight and regular shake. The winnowing wind blows aside the du c -t 
and the leaves, and the clean heavy grain lads >n the ground. When a heap has 
b* on collected the grain is carried to .ho village, the outer hvisk is removed hv a 
wooden hand-mill or toluii\aU< (K ), and, as before, isasecond time win00wed. When 
the operations are over, the rice is stored in a large round basket or wattlc-and-daub 
safe, raised a little from the ground on beams laid across large stones, and roofed 
with thatch. Every husbandman's house has one grain basket in which nee and 
almost all other grains are stored. The only grains which arc generally stored in 
pits are Indian millet, wheat, gram, and r.ajan pea. Nine chief kinds of nec are 
grown in Dharwdr. Of these, two, uvibr-r.or; and k* ikr.Mi sa>tbn-Ufa, arc of good 
ouaJity; three, bcdarsdli , sows til:, and hakkalsdli, are of medium quality; and four, 
aodigan, a large grained variety, k.-mpgam or rod. here Kg an or black, and £ r> ' s ‘p 
are of poor quality. All arc sown at the same time, anil arc reaped one alter tn^ 
othn at short intervals. In a fair proportion of ricc-fields sugarcane is grown once 
every third year. Where the toil h v; good natural moisture sugarcane is grown 
without watering, and, where the water-supply is plentiful, with as much v. '-.cung as 
may b 
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during 1 the dry season is the large or garden cane locally known as gabras dali . 
Green crops of mug, pdvta , matki, and gram are ako grown after rice in hollows 
which hold their damp till late in the year. Except in red and light coloured soils, a 
second* crop of cane is seldom grown without watering.* 7 {Bomb. Gas., (XXII., 
275-277 .) 

SIND. 

410 

Conf. with 
p: 522. 

VI.—CULTIVATION IN SIND. 

The following passages, in amplification of what has already been said 
of Bombay and Sind conjointly, convey the main features of the rice culti¬ 
vation in the province of Sind :— 

“ Inthc cultivation of rice the ground is ploughed once, so soon as it is sufficient¬ 
ly dry, and about the middle of April ; if water be procurable from the kacha wells 
generally dug for this purpose, the seed is sown by means of a drill attached to the 
plough. When water is not readily obtainable the soil is enriched with manure to 
force the growth of the plants, and to allow of their being prepared for transplant¬ 
ing about the middle of June. The land is afterwards flooded to a depth sufficient 
to allow the heads of the plants only appearing a little above the water, and this 
condition is carried out during their growth. Rice crops are subject to injury from 
rats, blight, crabs, drought, or accidental over-flooding. 77 

Shalibandar. 

411 

Cultivation or* Rice in the Su.Uib*ndar District. 

** Rice is the chief staple, being 76 per cent, of the whole cultivation in the divi¬ 
sion, and next to it comes bdjri, which is in the proportion of 13 per cent. There 
are two distinct melhods of cultivating the rice plant in this division. The first, which 
is common toth^ rice-growing districts of the Bombay Presidency, consists in prepar¬ 
ing, in tie first instance, a nursery-bed, in which the seed, usually in the proportion of 
130th to the acre, is sown. Here, again, there are two different ways of preparing 
these nursery-beds, which are technically known as bijdrani and khamosh. By the 
first, the ground is well manured and ploughed several times, the seed, being sown 
by means of a ndri, or funnel, during the last ploughing. Being sufficiently moist 
of itself, the soil does not require any irrigation, the plantslbeing usually ready for 
transplantation in forty days. They are then taken to other fields, previously 
ploughed over several times, but not manured, these, in some cases, being four or 
five miles distant from the nursery-beds, and here they are regularly planted out. 
By the second plan, the stubble is burnt, which, with manure, is mixed with the soil 
of the intended bed, but not ploughed into it. The seed is sown with the hand. 
These nursery-beds are irrigated fiom kacha wells, and the plants are generally 
ready for transplanting in about twenty-five days. After transplanting, the plants 
-i : generally watered so as to ensu-e their being covered for two-tnirds of their 
height. Some o] the finest rice lands so cultivated are situate in the Mirpur, Batoru 
taluka, on the Khor.vj.h canal, and here is produced a line description of white rice 
known by the name of sugddsi , other kinds are known as ganja. motia, satria, 
and lari. The average yield per acre, in good land, is about 7 maunds or 5601b of 
cleaned rice, and in inferior soils 4$ maunds or 3401b. The average profit, after 
deducting expense of seed and cultivation, is R5 for the good, and R3 per acre for 
the inferior lands. The second method of cultivating the lire, which is practised in 
the southern portion of the Shuhbandar and Ghorabari talukas, where the lands lie 
low, is to sow the seed broadcast in a soil which is «■•. Idom previously ploughed up 
foi its reception. No transplant,ng is carried out, but the land receives a slimy 
deposit from the inundation waters, and is partially flooded at high tides. Little 
or no labour is required in this kind of cultivation, as there are no canals to clear, 

| wate r -courses to iro»ke, or land to plough. The high tides irrigate the crops suffi- 

cior.tly without the help of the cultivator, and such ice-lands as these are, in 
consequence, in great request. The returns are heavy also, the crop per acre often 
reaching as much as 14 maunds, or 1,120ft of cleaned rice, and the net pecuniary 
profit to R15 per acre.” (Gas., p. 759? 76o.) 

Jpdus Delta. 
412 

Cultivation ov Rice in the Indus Delta. 

One of the most remarkable methods of growing rice is that pursued 
on the swampy tracts near the mouths of the Indus. The following pas¬ 
sage, taken from Balfour 's Cyclopedia, fully deal with this subject, and it 
need only be remarked in explanation that by bhul is meant the swampy 

1 alluvial deposits formed by the river which are only slightly raised above 
the level of the sea : — 

“ Should the river, during the high season, have, thrown up a bhill, the zemindar, 
selecting it tor cultivation, first suriounds it with a low wall of mud about three 
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feet in height. These bhulls, being formed during the inundation, are often 
considerably removed from the river branches during the low season. When 
the river has receded to its cold weather level, and the bhull is free of fresh 
water, he taces advantage of the first high spring-tide, opens the bund, and allows 
the wnole to be covered with the salt water. This is generally done in December. 
The sea water remains on the land for about nine weeks, or till the middle of Feb¬ 
ruary, which is the proper time for sowing the seed. The salt water is now let 
out, and as the ground cannot, on account of the mud, be ploughed, buffaloes arc- 
driven over every part of the field, and a few seeds of the rice thrown into every 
foot-mark, the men employed in sowing being obliged to crawl along the surface 
on their bellies, with the basket of seed on their backs, for were they to assume an 
upright position, they would inevitably be bogged in the deep swamps. The holes 
containing the seed are not covered up, but people are placed on the bunds to 
drive away birds until the young grain has well sprung up. The land is not 
manured, the stagnant salt water lemaining on it being sufficient to renovate the 
soil. The rice seed is steeped in water, and then in dung and earth for three or 
four days, and is not sown until it begins to sprout. The farmer has now safely 
got over his sowing, and as this rice is not, as in other cascs, transplanted, his next 
anxiety is to get a supply of fresh water, and for this he watches for the freshes 
which usually comedown thp river about the middle and end of February, and 1! 
the river then reaches his bhull he opens his bund and fills tho enclosure with thr 
fresh water. The soon, i he gets this supply the better, for the young rice will not 
grow in salt water, and noon withers if left entirely dry. The welfare of the crop 
now depends entirely on the supply of fresh water. A very high inundation docs 
not injure the bhull cultivation, as here the water has free space to spread about. 
In fact the more fre-h water the better. If, however, the river remains low in June. 
July, and August, and the South-West monsoon sets in heavily on the coast, the 
s,a is frequently driven over the bhulls and destroys the crops. It is, in fact, a 
continual struggle between the salt water and the fresh. When the river runs out 
strong and full the bhulls prosper, and the sea is kept at a distance. On the Other 
hand, the salt water obtains the supremacy wherf the river is low', and then the 
farmer suffers. Much bhull crop is destroyed in the monsoons and during heavy 

f ales. The rice is subject to attacks also of a small black sea crab called by Natives 
ookaee, and which, without any apparent object, cuts down the growing grain in 
large quantises, and firften occasions much loss. If all goes well, the crop ripens 
well about the third week in September, and is reaped in the water by men, cither 
in boats, or n large masses or straw rudely shaped like a boat, and which, being 
made very tight and clo^c, will float for a considerable time. Tim rice is carried 
ashore to the high land, where it is dried and put through the usual harvest process 
of division, &c., and tho bhull is then, on the fall of the river again, ready for its 
annual inundation by sea water. ” (///., 4'S-) 

VII.—‘CULTIVATION IN THE N.-W. PROVINCES & OUDH. 
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References.— Wright, Mem. Agric. of Caronbur ; Hocy, Trade & Mannf, I 
N. lnd., 4, So; Duthie & Fuller, Field & Garden Crops, 15-20 ; I 

Atkinson, Him. Dist. (A'., N.-TV. P. Gan.), 63 5 ; Agri.-Horti. Sue., 1 
InJ. Transactions, !., 19, 45 ; //., SS ; III., 82-90, 117-224, 166-ij1, ; 
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267, 269, 200,336; Bareilly, 5 41 , 5*7*559 (Pil’bhit nee); VI., Caron port, 
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368, 4 n, 414 yXrp.'l rice), 474, 477, Sot, So3, 525, 533, 559: Baeti, 55.V, j 
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haf-ad, 3.y ; Agra, .748-449, 458: VIII., Muttra, 41 : Allahabad, 30-31 ; 
Fateh pur, 1819 ; IX., Sit Ahjaha npur, 45, J3J; Moradabnd, 47, 122 ■ 
Rampur, 16, 33; AT., Himalayan Di 'rids, 6S5; [(Oudh) j., Intro¬ 
duction, /X., Bahraich, /5J (extent twice cropped), 154, 156, 159: Bara 
Banki, 234. 243. 244: Fyaabad, 414-415, 419, 423; Gouda, 498, 522, 
528; //., HardJ, 17, 23; A 'her:, 159, U \ iSj, iS(> ; Lucknow, 31 /* 
310,329 ; III., Partabgarh, 7Q- S3 (wild rice); Par Bareli, 133, 19 , 
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Area under, and Traffic in, Rice. 

The area shown as under rice in these provinces (in the Agricultural 
Statistics of the Government of India for 1SS8-89) is as follows : — 

North-West Provinces.4,338,923 acres. 

Oudh. 2,439,22s „ 

6,778,151 acres. 


If we accept to maunds an acre as an average yield, the total produc¬ 
tion would have been, for the year under reference, 6,77,81,550 maunds or, 
say, 2,420,768 tons. 

The returns of internal trade show these provinces to have a net export 
of 1,38,620 maunds. Of the gross exports (chiefly paddy), the Panjdb 
took 5,78,659 maunds, Rajputana and Central India, 2,81,845 maunds, 
while Bombay got 82,489 maunds. Very little rice from these provinces 
would appear to be exported to foreign countries, as Bombay and Calcutta 
port towns are shown as drawing only 3,081 and 2,843 maunds, respective¬ 
ly. The transfrontier land trade with Nepal, Thibet, &c., last year 
showed a net import to the credit of the province 6,90,623 maunds. De¬ 
ducting the net export by rail and adding the net transfrontier import to 
the estimated production, the balance would be the amount available for 
local consumption which expressed to population (44 millions) would be a 
little more than JV ; ths of a seer per head. In Bareilly Mr. Moens estimated 
the production at 14*8 maunds. Messrs. Duthie'& Fuller say that in the 
Meerut, Rohilkhand, and Benares Divisions and in North Oudh broad¬ 
casted and unirrigated rice may be assumed to yield an average of 12 
maunds per acre, while, in the drier districts towards the centre and 
south of the Provinces, 10 maunds is the highest average which can be 
safely taken. The outturn of transplanted and irrigated rice may be es¬ 
timated at 16 maunds per acre, the produce being superior to that of broad¬ 
casted rice in quality as well as quantity, and hence it commands at least 
50 per cent, higher prices in the market. These figures of outturn are, how¬ 
ever, of unhusked rice and must be reduced by at least 25 per cent, to 
arrive at the yield of husked rice. From these opinions, as well as a large 
series of other statements and experiments, it would seem that the Bengal 
yield of 10 maunds of rice to the acre would be a safe average. But the 
extremely small amount this represents as the daily consumption per head 
of population must be admitted throws considerable doubt on the degree 
of dependence that can be placed on any factor as expressing the average 
for a province. In the case of Bombay the returns of yield show the people 
to be consuming more rice than in Bengal and’ the North-West Prov¬ 
inces, an idea which is probably open to grave doubt. 

Rotation of Crops, Manuring, &c. 

“ No particular rotation is followed ; in damp localities it often alter¬ 
nates with sugar-cane, and ; n the western districts of the Provinces with 
gram, barley or peas. But it is commonly grown year after year in the 
same land, and, moreover, when broadcasted and cut early, is generally 
followed by a crop in the succeeding rabi, and the land is thus drained by 
two crops within the year.” 

Rice is almost always sown alone, the peculiar conditions of its culti¬ 
vation not suiting any other crop. Occasionally the greater millet (Judr) 
is sown mixed with it, but more as an insurance against an overlight 
rainfall than in. the hope of gathering a double crop. The suitable fjoil is 
stiff clay which commonly forms the bed of the drainage depressions and 
basins, in which rice cultivation most frequently occurs. Rice can even 
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be grown on usar or saline clay, provided that an ample supply of water 
bo given, and evaporation from the soil be checked by never allowing the 
surface to become dry. Manure appears to be very little used for broad¬ 
casting rice. The nurseries in which transplanted rice is raiseu are gene¬ 
rally heavily manured, but ,the application of manure to the fields in 
which the seedlings are transplanted is only reported from the districts ot 
the Benares Division in the Gogra-Ganges Doab, where cattle are said to 
be herded on rice fields, and earth impregnated with saltpetre is occasion¬ 
ally use as a top-dressing 99 (Field and Garden Crops), 

METHODS OF CULTIVATION, SOWING, REAPING, &c. 

The account of rice cultivation in these provinces, as given in Messrs. 
Duthie & Fuller’s Field and Garden Crops, is so comprehensive and 
so fully embraces the main peculiarities that it may be here freely repro¬ 
duced : — 

Forms of Rice grown .—** The varieties which rice has developed are 
more numerous and more strongly marked than those of any other crop. 
In the District of Bareilly about 47 distinct varieties are enumerated, and 
it is probable that in the provinces their number considerably exceeds 100. 
Their names, however, vary so greatly from district to district as to be 
of little or no assistance in identification, and hence no useful purpose 
would be served by giving a list of them here. Judged by their leading 
characteristics the varieties may be thro , n into three classes—the first, 
including those with a tall habit of growth, with the ear protruded from 
the sheath, feathery and drooping, and with thin, usually yellow-husked 
grain ; the second , including varieties with a shorter habit of growth and 
stouter stems, with the ear not so prominent and carried more erect than 
that of the preceding, and with thick yellow or red-husked grain*; and the 
third , comprising the common varieties of paddy, with short, strong stems, 
ear partially enclosed in the sheath and grain-husk dark coloured or 
black.” 

€t The varieties of the first class are the most highly prized, the common¬ 
est being those known as naha , bdnsmatti , hdnsphal , and jhilma . The 
scondhi and sumhdra are the principal varieties of the second class, while 
sat hi (so called from its growth covering 60 days) is far the most important 
of those included in the third class, and,-if its area be alone regarded, the 
most important of all the varieties. Afunji is a term of varying mean¬ 
ing, denoting in some places ( e.g ., Muzafiarnagar) high class rice, and in 
others being merely a general term for rice sown broadcast and not trans¬ 
planted. This leads to another and a much simpler method of classifica¬ 
tion, in which the varieties may be grouped according to the method of 
their cultivation, as (1) those transplanted from seed-beds^ and (2) those 
sown broadcast. As a general rule, the finer varieties, falling under the 
first two classes above named, are raised in seed-beds and planted out, 
while the coarser kinds are sown in the field broadcast. It may be 
mentioned that a kind of rice (Hygrorhiza aristata, Alecs.) is commonly 
found growing wild round the edges of the lakes and marshes, being known 
as pas sari, passai or phasahi , and a sub* variety as Hunt (Partabgarh). 
The grain is eaten by the poorer classes, being often collected by sweep¬ 
ing the plant heads with a basket.” 

The cultivation reaches its maximum in the belt of districts under¬ 
lying the Himalayas, and increases very largely as we go eastwards. 
This merely, of course, illustrates the fact that a plentiful supply of wat^r 
is the first requisite for rice growing. 

Sowing and Reaping. —There is greater latitude in the period for 
sowing and harvesting rice than in the case of any other crop, it being 
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f™™ M n a 'l m vr nths u° m t nu ^y to J ul .Y> and harvested in all months 
from May to November. The rice, however, which is sown before the 
commencement of the monsoon rains, bears but a very small proportion to 
the total, and the seasons in which the greater portion is grown are Tune 
to August lor broadcasted, and June to November for transplanted rice, 
taking first of all broadcasted rice, by far the greater portion is sown on 
the break of the monsoons, and is ready for cutting in from 2 to 2I months 
\ ,c " in bhadon (August) or knar (September), and hence it" is often 
known as bhadot a nd knari. The rapidity of its growth is signified in the 
name of one of the commonest varieties, which is called sneJii. or 60-days 
nee. But a certain amount of broadcasted rice is sown two months 
before the monsoon rain can be expected, and in this case there are two 
methods of cultivation. Either the rice germination is promoted and its 
growth stimulated by frequent and copious irrigation until the rains break, 
or taking advantage of a fall of rain in April and May, the ground is 
ploughed up and sown, but the seed is allowed to lie unirrigated, and the 
young plants should not come up before the advent of the rains induces 
germinaUon. 1 he method is a very risky one, since, if the seedlings come 
up before the rains commence, they are speedily dried up and the crop 
ruined, i he principal object in early sowing is to be able to harvest early 
and get the rice crop off the ground in time to be followed by one in the 
rabi y and by having the seed in the ground by the time the rains com¬ 
mence, the first fall is utilised in bringing up the young plants instead of 
in merely preparing the ground for ploughing. 

1 Nearly the whole of the transplanted (or jarhan) rice is sown in seed¬ 
beds at the beginning of the rains, planted out after a fortnight or three 
weeks, and cut in aghan or November, whence it is also cailed aghani. 
A \ery small proportion, however, called boron, jothi, or hot weather rice 
is sown ui January, planted out in February, and cut in May. This is 
only practised in slimy soil, along the edges of tanks or beefs of rivers, 
which are planted with rice as the water becomes shallow from evapora- 
tion. Great labour of an especially disagreeable kind is required, and 
this method of cultivation is, therefore, chiefly confined to the fisher and 
boatmen caste. I he area under boron rice in 18S0-81 in the 30 tempo- 
rani Y-settled districts of the North-West Provinces was only returned as 
a little over 5,000 acres.” 

Tillage. A great portion of the rice land in the Sub-Himalayan 
districts is prepared by being dug over by the mattock during the cold 
and hot weather months, when the soil has been softened by a fall of rain. 
Labour is cheap in these districts, and practice has produced dexterity, 
and in consequence an acre can be dug in this manner to a depth of six 
inches for about R2-8, while at the contract rates allowed in Doab Dis¬ 
tricts it would cost at least R8 or Rio. For land not dug in this way, the 
number of ploughings varies according as the crop is to be sown broad¬ 
cast or plante d out, being i wo or three in the first case, and from four to 
s, *x the second. The soil is pulverised and weeds collected by a rough 
harrow made by fixing a row of pegs in the ordinary log clod crusher. If 
the land lie at all saline the harrow is not usedr since by rendering the 
earth more compact it is said to facilitate evaporation, which brings of 
course the salt to the surface. 

Sowing. “ For sowing, the soil must be thoroughly moist, but may be 
a miry slush, on the surface of which the : ced is scattered and harrowed 
in. If the rice is sown broadcast 40 seers to the acre are held sufficient. 
If seedlings are to be raised in a nursery much thicker sowing is followed. 
It is a common practice, especially when the weather at sowing time is 
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very wet, to give an artificial stimulus to germination by soaking the seed 
in water for a night, and then leaving it for a couple of days covered with 
damp grass. If the crop is to be transplanted, the nursery should be 
about Y^th the size of the field. The seedlings are taken up when about 
a foot high, and planted out in regular lines at distances of six inches, 
from two to six seedlings being planted together. 

Irrigation. —“ For rice which is grown in the hot weather months, fre¬ 
quent and copious irrigation is absolutely necessary whether the district 
be moist or dry. Rice sown at the commencement of the rains and cut in 
August or September under ordinary circumstances needs no watering, 
but the transplanted varieties, which are not ready for harvesting till Nov¬ 
ember, need two or three waterings after the rains have ceased. Of the | 
total area under rice in the 3c temporarily-settled North-West Provinces 
Districts, only 15 per cent, is returned as irrigated, and this may be pre¬ 
sumed as the proportion which transplanted bears to broadcasted rice. 

“ The rain water is carefully economized by surrounding the field with a 
bank which prevents any great loss of water by surface drainage. Irriga¬ 
tion. if required at all, is required in such quantity that wells are almost, 
if not quite, useless for the purpose, and the crop can only afford the less 
costly water which can be derived from tanks, rivers, or canals. The 
effect of the Ganges canal on rice cultivation is seen very clearly in the 
Muzaffarnagar District, where transplanted and irrigated rice, which was 
formerly almost unknown, now occupies 50 per cent, of the total rice area. 

Weeding. —“ At least one weeding is, as a rule, given to broadcasted 
rice. Planted rice is reported in Cawnpore to be more frequently weeded 
than broadcasted, but in Allahabad it requires no weeding at all. 1 he 
explanation of the discrepancy is to be looked for in the previous prepara¬ 
tion of the field; if the weeds were thoroughly eradicated then, sub' 
quent weedings might be rendered unnecessary. 

Harvesting. —“ The crop is cut w ith sickles in exactly the same manner 
as wheat or barley. The most common method of .thrashing is by beating 
out the grain with sticks, but it appears that in so* ie localities the grain 
is trodden out by cattle, the ears having b-.en p .viously separated from 
the straw, which is too succulent to break up ir. » chaff as is the case with 
w heat or barlcv. The straw called (pial) is used for cattle fodder when j 
all else fails, but is very innutritions, and possibly this may be the reason 
why the agricultural cattle of rice districts are the worst in the Provinces. 
The grain after being threshed out does not h-se its husk, and in tins con¬ 
dition is known as dhdtu The husk is separated by pounding the grain 
either with a wooden pestle {mansari) in a mortar, (akhali), or in the lever 
mill known as the dhcholi . The husking is sometimes facilitated by soak- 
hig the grain in warm water and allowing it to dry. Of course so rude 
a process destroys some portion of the produce, and of the 60 to 708) of 
cleaned rice which can be obtained from 100ft) of dhdn, from 10 to 15 per 
cent, will be broken and crushed and of little value. 

Diseases In juris. —“ Rice has most to fear from the green fiy called 

ganduki or tanki, and since the attacks of these insects do not commence 
until towards the end of August, it is the finer varieties which suffer most. 
Strong and healthy plants sulfcr much less than backward ones, and this 
furnishes another reason in favour of sowing being as early as possible *' 
{Du/hie Fuller's Field and Garden Crops, pp. 

The following district reports on rice .cultivation in these provinces 
may be here quoted in amplification of the facts already given 
Cultivation of Rice in the Bareilly District. 

“Rices are by lar the principal cron of the autuinn harve t. anrl in Uarcilly nrojvi 
occupy indeed m."'c land than an\ olncr crop <>1 either harvest. 1 he su-called l J i 1 i■ 
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bhit rices are grown not in this district, but the Tar&i. There is, however, a large' 
trade in such rices at Pilibhit, and hence the name. Rice cultivation is thus described 
by Mr. Moens. 

** The seed is first steeped thoroughly for a da y, then wrapped in straw or cloth for 
three days, and usually sown on the fourth ; but if the field is not ready by that time, 
it is re-dried in the sun, and will remain for 15 or 20 days fit for sowing. The sow¬ 
ings are called according to the time and method of cultivation employed. (1) Gaja — 
These arc the first sowings made in Baisdkk (April-May). The field is filled with 
water, and thoroughly ploughed four or five times over with the water on it till the 
earth is converted into a fine mud (till it \s gauj). The water is then let off, and the 
field allowed to become half dry (a///), i.e ., the surface is allowed to dry to a depth 
of three or four inches. It is then sown and thoroughly irrigated every third day till 
the rains. The crop is cut in Sdwan (July-August), l hc produce is heavy, but the 
cultivation is expensive and laborious, and only possible where water is close at hand. 
(2) Bhijua —If a rabikhet has been selected, two ploughings are given in the ordi¬ 
naryway, otherwise four or five. The field is then irrigated, and when the land is 
halt dry the seed is sown in Baisdhh or Jcth (April-May or June) and left. 

“ It the weather keeps hard and dry the seed germinates, but does not spring up 
till the fiist rains. If, however, rain falls shortly after sowing the seed springs up, 
the youn:, shoots arc parched and killed by the hot weather tho t follows, and the crop 
is lost. It succeeds best in years when the rains set in late. The crop is cut in Bhd- 
don (August-Scptember), and the field can then be thoroughly prepared for a dosdht 
rabi crop. This method is chiefly prevalent to the north of the distiict, and is much 
encouraged by the 2amindars. Where rents are taken in kind, and water is easily 
obtainable, an) an a, sathi and scorhi are the kinds chiefly sown thus (3) Kundher *—■ 
This is very similar to gaja. Landis selected on the very edge of a jhil or pond, 
and thoroughly dug up with a kasi and divided in kiydris (beds); water is then let 
in and the land ploughed three or four times. The seed is then sown and ploughed 
in. The sowing is in Phdlgun (Ftinuary-March), and the field kept constantly wet. 

I he crop is ripe in A > b 7 : ( June-July). Sfithi is usually selected for this kind of culti¬ 
vation. The land is usually let for kdniher in bits or pdr.; of about two kacha bighas 
each, at so much per pdr : money rater are almost always paid. (4) Rati ha or raso - 
ta —These are the regular sowings in the ordinary rat or season, hence the name. 
They are either ( a ) khandiiar y where the rain of flood-water is collected in the );iya- 
rfc, the ground ploughed, and the seed sown wet on the water and ploughed in ; 
the water is let off when the seed sprouts, and for four days afterwards no waters 
given ; after that any amount is beneficial, so long as the top of the shoot is not 
covered ; or (A) kuknana , where the ground is ploughed and sown broadcast in the 
ordinary manner. 

1 he ratiha sowings arc between the last ten days of Jath (May-June) and the 
middle of S>»wnn f not kilor; and the crop is lipe in Knar. Karliiky or Aghan (Sep* 
t mher, October, November or December), according to the kind of rice, and Lime 
of sowing; four to seven ploughings are given. The land L very rarely manured, 
as the rice would then run to straw and be b ; d, and weeds would be encouraged: 
five sers per kacha big ha, or 861 b per acre, is the usual allowance of seed. Ratiha 
sowings are rarely irrigated artificially; the rainfall gives sufficient writer. Weli- 
irrigalion is never used for rice, ror a full crop water is required up to fifteen days 
before the commencement of harvest. T he necessary amount is generally SU| 
by the natural rainfall. If jharua grass springs up, the field is weeded once, other¬ 
wise not. Rice is sown, as a rule, in mattiydr soils, but sdthi, oankj , dharilla, and 
even sankharcha, are also sown in dunnif. If possible, the sowings commence on a 
Wednesday, the cutting on a Sunday. At the first cutting the produce of one kacha 
tAji’.r is given to the khcrapati {* ora fulir. The seel is either; sown broadcast, 
which is the ordinaly method, or in a nurseiy or panir,i and the young plants 
transplanted. No delay must take place in this work, - > that the plants may be as 
short a time as possible above ground: a cal in day is selected for the purpose. As 
• jon as the transplanting is completed in a kiydri the water is let in to overflow the 
plants. The haive.st time i regularcd by the time of sowings, which is early or 
late according to the rainfall Broadly speaking, the coatee rices are sown and cut 
early; the finer hinds „ >c sown early and cut late.” 


* Fhe word kv.ndhcy ", 1 1.*’where in •Rohilkound applied rather to a vaticty of rice 
than a method of sowing rice. 

1 The kherapati is tho village god. 

X The bifha i>l I atehput and Allahabad, bihna ir of Benares, and kfut bivdr of 
Gorakhpur, 
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“ The operation of husking ( chhatdo) the rice is performed by men of the Ban¬ 
ja ra caste. According to the contract most in vogue, they retain the chafi and three- 
eighths of the grain, returning the remaining five-eighths to their employers. It is 
usually reckoned that in forty seers of the paddy or unhusked crop there are 274clean 
rice, 2h broken rice (kinki or khandd), and 10 of husk (chanus 01 ghuj). f he last is 
the established perquisite of the ponies who accompany the Banjaras on their wander- 

“To destroy a moth ( tirha) by which the rice is injured, the plants are smoked 
with aniseed ( ajvoain ) or mustard-oil, carried along their tops on a lighted co" dung 
cake. Other enemies of the crop are the bakdli, a green caterpillar, rust {agay a), 
and the weeds or grasses known as dhonda bhangra {Verbesina prostra. a), uansi, 
and gargTva. The seed of the dhonda is eaten by the cultivators, the gargzvn by 
cattle, and the bansi by buffaloes. The average produce of unhusked rice, as ascer¬ 
tained by frequent experiment, amounts to about i,2iSib per acre, ot which 0371b will 
be cleaned rice, 76U) broken rice, and 305IJ5 husk. 1 he straw which is used as fodder, 
will average from 1,300 to 1.400U) per acre. The best rice is raised in the northern 
and eastern parganahs, in tne southern only 6 at hi and the inferior kinds are grown. 
Land suited for sat hi rents at R2 to R3-3-0 per acre; for anjana and similar rices 
from Is3-6-0 to R4-6-0 per icre, and for jhilma usbds, and the superior rices, at K4-12-0 
to R7 per acre. The crop is vc.y variable, and in an average period ot five years one 
failure, three second-rate harvests, and but oneof the first class may be expected 
(North-West Provinces Gazetteer, V., 557 )* 


Cultivation* 01 Rice in the Gorakhpur District, 


** The principal growth is rice (dhan I, for whose culture and irrigation the moist 
tarui soil and numerous streams of liiniyakpur and I ilpur afford exceptional facilities. 
More of it indeed is grown than of all tne crops put together, and tne rice fields oiten 
present an unbroken expanse of some miles in extent. In parganah Hat ch also the 
crop occupies a large area, and it is met with everyvheie in the district, though to a 
small extent only in the southern and eastern tracts. A species Of nee called boro 
must be elsewhere described, as its cultivation and time of reaping dilfor from those of 
the ordinary dhdn. Dhdn may itself be divided broadly into two classes bhuuiui and 
agkani. . 

The former is sown in Jcth (May-Junel on land wl ch has been left fallow since 
the autumn harvest of thefomier year. The ground is ploughed in Pus (December- 
Junuary) or Mdeh (January-Fobruary) in ordei that the sun may p< netratc and warm 
without hardening it overmuch. The field is again ploughed hc:orc sowing in Jcih. 
It is considered advantageous if a shower or two have lallen before, this; but whether 
it rains or 1 d must be sown by the end of the month just named. Seed 

sown before rain falls is called dkuria bdverg (i.c., dusty or dry sowing). I b.o soil 
best adapted to receive the crop is that lying low enough for the water to lodge, but 
not too low, as excessive flooding is injurious. If no rain falls before sowing, and 
unless the soil is very cold and moist, it is usual to irrigate the field directly attei tb it 
process. It is for this purpose that the Tharus of Binayakpur dam up the small 
streams, which they then divert by numerous channels (kidas) into their fields. As 
sot n as tin: water has collected, natui ally or artificial 1 ■ . lu s. 

the field is ploughed once more. This i.ather rough tre xtuu nt is stud not to injure the 
■ < but to eradicate weeds which would otherwise chub In Asdrh 

(June-July) any grass or weeds which may have sprung up ate weeded out by women 
and children, who receive as wages about 2* s.ers oJ rice a day. T his piocess k 
called nirai . 'I he amount ot seed sown <>n the recognised big ha varies slightly in 
different paits of the districts, the highest being se.; in BansgAon, the lowest 
22 jeers in the Sadr Tahsil. After mowing, the crop is generally dependent on the 
rains, and is ruined if they fail. As this kind of rice thrives most when tin water 
around it is not too deep, its sowei prefers a season of light and sustained to one ol 
sudden and lnavy uinfall. The lit hi have Strong merha 01 banks ot about two feet 
high to retain the water. I he ru p grows rapidly and is cut in An. r (SepKmber- 
Octobei), or sometimes at the end ot Bhutan 1 August-Septembc I i.mi which [attei 
month il probably derive its name. Its b* >t varietn > ai e-~'7':ai /, a . • err hi ni t gaj/tsar, 
bcttdi (white and hlacki, muttri, bdnsphdl , parnijn padm, dudhu, sdtha or sdlhi, 
anjana'^.. sina, kuuria, g :;bd a and bnndela. 

The second kind of dhan, agh vii t in sometime^ distinguished from its synonym 
jurban :, but no perceptible diflcK nee betv .en the two would appe a* to exist, lb.*, 
are indeed two varieties of nghani, but these are varieiies rather of cultivation than 
species, and the tei in ja> ham applies to both. Jarkau: in fact mut ely demu.es thr* 
winlci \jdra) as opposed to the Bitd ijn o» bh> dm crop. Of he two vanctic the first 
( chhitna ) is gcneially sown or scattered ^chhitua) over fields which have lain fallow • 
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for some time and have been prepared, like those for the bhadui dhdn, some months 
beforehand. Often, however, a field in which gram, kirao or linseed has been sown 
is selected for crop. Ihe stalks of the former one, being dugfipto the ground i\nd 
mixed a ith the soil about two months before the rice is sown, iorm a kind of manure, 
ihe seed is sown in Asarh about a maund to an acre, and just.as the crop has begun 
to rise from the ground, it is ploughed up again and dug into the earth. After a time 
it sprouts afresh with greater strength than before. 

It is cut generally in Kartik (October-November). The second variety, behan, is 
so called from behan or bill an, a cutting or seedling. This crop needs two fields, 
i he first,' called khet biyar is ploughed twice or thrice in Mdgh f January-February) 
and has high walls. > In Asarh , after the first good fall or rain, it is ploughed and the 
water made to mix well with the soil. A plank heavily weighted is then dragged over 
it, and when the earth has become quite soft and slushy the seed is sprinkled broad¬ 
est and the plank taken over once again. About 30 to 35 seers of s.ed arc sown to 
the acre.. After a month the plant is usually ready for transplantation to the second 
la id, which has be.n carefully ploughed for some time previously. If the crop is 
good one, :i biszoa's growth in the biyar field is enough for planting a bigha in the new 
one. Ihe plants, which arebnc or one-and-a-quartcr feet in height, are stationed in their 
new home at distances of some two inches from one another. As it is necessary to 
complete this work quickly, a great number of hands are employed, the average 
being adozciwnen or women to the authorised bigha. 1 hese persons if hired labourers 
get two raaias of rice and a quarter ser of charban, or, if they prefer it, two annas a 
day. A considerable quantity of water is needed for this crop, and the walls of the 
fields are usually high and strong, so as to keep in the lainfall. The harvest is most 
ottrn in Aghan (Novemlx r-December). For carrying the crop to the threshing floor 
the labourers get either two annas dady or oik* sheaf in 16, or if the harvest be poor 
and labour plentiful, one in 24 only. This kind of rice b( ing cut very late, it is im¬ 
possible usually to grow spting crop on the same land. The same fields are the ref < rc 
us. d year after year for this crop rdone. When it is cut, stalks of about ten inches 
high are left in the field ; in the In t weather these are burnt and, as soon as any r.ain 
fails are dug into the* ground, fern.mg a valuable manure. Amongst the lv*st kinds of 
oghani dhdn are the following:—Finer {Mi kin) grains, phen, gaurta, beharni (white 
and black), sydni jira, and gurdhi. Coarser (ni.da) grains, harbetas, rdjal suhdiva 
harga, namjot, and angetha. The aghani rice is, as a rule, more valuable, and y ields 
for the same area a larger outturn than the bhadui , but the hater of course leaves the 
land vacant for a spring crop. In Sidhua Jobna a class of rice called sen gar is largely 
grown cm lakes or ponds where the depth of water during the rains prevents the oidi- 
nu.y kinds of 1 :ce being grown. Its peculiarity is that it floats on the top of the 
water, and that the growth • ( the plant, whose roots arc fixed in the soil below keeps 
pace with the nso ... ihe sui hen that rise is suddcn. It is cut in No 

ber, very often from boats, if the rains have been late and the water hw n ot sub ided 

In a good season the yield of n - is very g, at, and rice it If is the staple food of 
the poorer chi scs throughout th distri- t. I hr outtum per acre of this and other 
ciops will be shown on a later pige. The pro.. - ,,f threshing the rice or rather of 
treading it out with bullocks, i:; the same as elsewhere, and known as Juuri' But 
thoroughly to separate the grain from the husk, to turn the dh into chdnrJal, an- 
other process is required. Ihe nee is placed in a dhetiki or wooden mortar and 
pounded with a pestle, which hinge d on a fulcrum, falls by its own weight and is lifted 
by the pressure of a foot on its lighter or pedal end. Three sers of dhfin yield two of 
chdmval and one of chaff {!kusa). 

The husking is usually the work .<t hired labourers, who receive as wages one seer 
VI ^ ram ” ^ North ' Wvst Pruv i” ,: *s Gazetteer (Gorakhpur District), 

Cultivation of Rice in the Budaun District. 

“ cultivation (f rice differs according to the variety sown, the principal varie- 
’’ , in k '■'<**•>[> jhahdi, and khotui r. Of these, the most common is the sat hi, so 

c nil. f. hveause its crop ripens about Mxty (a nth) days after appearing above ground, 
i re seed, which is steeped in water all night before sowing, is, aft. : the beginning of 
the rains, sown broadcast in moist 01 maishy ground prepared for its reception by 
tvy ck fl ue pi.millings : and the crop L w reded once or twice timing its growth. 

1 he jhaliiii, on thy other hand, is sown at the beginning f the hot weather, and h 
siuv/ in U'owth, bt mg rarely ready for reaping until December. As the young crop 
l.a> to litavrt the ficice heat of the summer winds, it must of coui.se be sown in the 
ncMgliPiatihood i>» a swamp, or me on r spot where irrigation is easy. The crop is 
•• ai. - d icvulailv until iho b* ginning ol 1 hi- tains and it/field is, bofoie the sowings. 
i'!'<i:di. d about hab a d- an tone-,. Kd -nder to a variety le.cmbling dabdi, ihe 
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only difference between the culture of the two beine that before receiving Oe former 
the held must be first prepared by irrigation ” (North-West Provinces CazcUccr, 
Vot . V.,2S). 

Cultivation of Rice in Oudh Proper. 

Rice is extensively cultivated. In the introduction to the uudh Ga~e - 
tecy the following passage occurs which is of interest in connection wit i 

riCC “The principal kharif staples are rice, Indian-corn, and the millets, 
and the choice of crop is determined by the lay and character of the sou. 
Rice grows best in low stiff land, where the water accumulates first an is 
most slowly absorbed, maize on a light soil raised slightly above the tioo s. 
The yield of the first is sometimes as much as twenty maunds per oigha or 
2,6oofb per acre, but three-fifths of that is considered a fair outturn ; t e 
latter will occasionally yield four cobs to the stalk, but it is seldom that more 
than three are fertile, and the agriculturist is contented with two good heads. 
The yield is heavier than that of rice, 3,300!!) per acre being an outride, and 
2,oootb a fair average, crop per acre. The smaller millets are less produc- 
tive, grow on inferior .soils, and exact less trouble in cultivation. Among 
the inferior crops, which are cut during the rains, are mendiva, kakun, and 
kodoy diminutive grains which form the principal diet of the very poor. | 
The finer kinds of rice, which, instead of being sown and reaped onthe 
same land, are transplanted in August from nurseries near the \ huge j 
site, do notripen till the end of November, and form the most valuable 
item of the heivvsat crop. The average yield is at least 20 per cent. | 
greater than that of the early autumn varieties, and the gram 1S smaller, 
better flavoured, and commands a rather higher price, i he taste 01 the 
native differs diarnetricailv from that of the English market, and trie consi¬ 
deration in which the different kinds of rice arc held varies inversely with > 
their size ** ( Oudh Gazetteer, /., «*.). , ... 

It will thus be seen that, according to the remarks above (if the higher | 
betaken at £thsof an acre), the yield of rice would be I2.j maunds per ace, I 
cr 3,03,90,350 maunds for the whole province. 

Cultivation of Rice in the North-West Himalaya. 
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lowlands, 

most valuable varieties are raised in the deep,.— , . - 

tural year commences about the middle of February, when the land has to be pre- 
pared for the rice crop, which is usually sown where wa/a ua lias been raised in e 
previous season. The manure from the cattle-sheds is spread over the ground v hit h | 
is then ploughed and freed from el : Trace walls are repaired and tne r< 

of the mdndua from the last crop arc col lev ted and burned. In Bauicikn (March - 
April) or 7 eth (April-May), the lantl is ploughed again and tho seen is sown in the 
furrows, which closed by a Mat log of wood drawn aVn- them, ''hen the younp 
plants have risen to some three or four inches in height, a largo rake or harrow is 
drawn over the ground to remove the weeds and thin the plan s. \\ here water is 
abundant, the better -arts of lice are sown in a highly-manu d and irrigated nursery i 
( hihnorc .j or s^ed-bed. This is first flooded with water and then ploughed until j 
the soil becomes a semi-liquid mass. Manure i > then addt d and the seed is sown on j 
the top and covered over with leaves, espec .lly those oftliec/: r, which arc said to . 
decompose easily in water and form ;n excellent tdpjressing manure. , 1 n* : young 
plants arc transferred (ropa) from the m scries by the women and children in June-Jul y 

to the open field. The manure used is commonly the sweepings of tn» cattle-pens, wo 

are collected in regular heaps on a place set apart lor it in the held, usually 
which the cattle have been regularly penned (kiiotfu), to ecoi 
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of August the poorer high land varieties are ready, and by the end of September 
or beginning of October the finer sorts grown on the low lands. Rice is cut from the 
root and stored on the field in stacks ( kanyura ) with the ears inwards. There it is 
left for four or five days to dry, and after that the grain is trodden out by cattle on a 
threshing-floor paved with slates ( khala) or simply by men on mats ( moshta ). The 
stalks (puudl) are made up in bundles (pula) and stored round a pole or in the fork of 
a tree and afford food for cattle and bedding for the poor. The grain is taken home, 
and, after being dried on the roof of the house, is stored for use in boxes (bhakdr) or in 
baskets plastered with mud or cowdung, called korangas or ddlas. Unhusked rice 
is known as dhdn in Kumaun ;and before husking it is again dried in the sun and then 
pounded in a wooden or stone mortar called an ukhal, The pestle ( ttiusal ) in use is 
tipped with iron, and the grain is pounded three different times before the clean rice or 
ch&nnab is produced. The chaff ( chila) is used as fodder for cattle, and the husk (pithi) 
of the third pounding, by the poor. Winnowing is perfurmed by a shovel-shaped basket 
(supa) which is held at such an angle to the wind as allows the chaff to fly off, or the 
grain is .placed on the ground and the basket is used as a fan. One ndli or about four 
pounds of rice-seed produces in irrigated land 35 ndlis of unhusked or one-half that 
amount of husked rice, and rice-seed in up-land unirrigated land about half as much. 
Dry up-land ripe ripens from early September; common irrigated lice from'early Octo¬ 
ber and the better irrigated sorts from the middle of October. In Dehra Dun thcie are 
three principal varieties, the chaitru , haltyu , and kydri or transplanted. The first, 
which is also knownas chantbu or anfail a, is sown in unirrigated land in March-April 
( Chait) and is cut in August-September. Haltyu is sown a month later in similar 
land and is cut in September; it is also known as anjani and naka. The kydri fur¬ 
nishes rice of the best quality ; the seeds are sown in nurseries in April-May, and the 
young plants are transferred in the following two months to well-irrigated fields, 
where they arc carefully weeded. The principal varieties are the ramjaiis6ih\ and 
bar,mati . and these grow best in warm valleys and along the greatjrivers where there 
is rruch moisture. Chdnnal cooked in water is called bhut, but the broken grains 
(ka)iika) when cooked are called jaul r» fChijri is a mixture of rice-villi .'./doibdjra^ 
boiled together in water ; and khir is rice boiled in milk. The commoner varieties are 
often made into bread, and in that case the grain is only husked once and the inner 
husk is left on to be ground into flour, called baghar in Gajrhwal” (Atkinson's 
Him . Dis., 6X5). 

Cultivation of Rice in Nkp£l and the Central'Himalaya. 

Some of the finest and most prized rices of the North-West Provinces 
(indeed of India), s such as the rihilibit, are known to be imported from 
Nepal. 1 he writer has failed to find any modern account of Nepal rice, 
but the passage given by Dr. Buchanan-Hamilton is, like most of the 
labours of that great pioneer student of Indian economic questions, so 
full of interest, that no further apology seems necessary for its reproduc- 
tion here, than the statement that comparatively few modern writers have 
the pleasure of being able to consult Dr. Hamilton’s works :— 

“ In Nepal, rice is the great crop, and the ground fit for it is of two kinds, which 
differ in the manner, and in the time of their cultivation, so as to make two. harvests 
of rice ; but no one field, in one year, produces two crops of this grain. 

Colonel Krikpatrick, indeed, mentions that some fields yield two crops of rice 
successively, the one coarse, and the other fine, besides affording, in the same year, 
a crop of wheat. 'I his, however, I presume, does not allude to Nepal Proper, but 
to some of the warmer valleys in the dominion of Goikha, as where he goes on, 
to describe the expense of cultivation, he mentions the ploughings, an operation 
which is not employed in the agriculture of the Ncwars. 

The first kind of ground produces the crop called gheya> is the highest, and 
there is no necessity lor its being absolutely level, as the fields are not inundated. 
Prom the 13th of March to the 1 1 lh of April, this ground is hoed, and, having been 
well manured with dung collected in the streets, it is hoed again. A week after the,, 
the field is hoed two three times, and is well pulverised with the mallet. Ab 
the 12th of May, alter a shower of rain, the field is Rightly hoed, and the mould ik 
broken, and smoothed with the hand. Small drills, at a span's distance from each 
other, are then made b> the finger, wh’cb is directed straight by a line. At every 
span-length in these drills arc placed four or five seeds of the rice called uvu 
dhan , which is the only kind cultivated in this manner. Tlv' seed is covered by 
the hand, and k very small quantity only is requiied. In about five days the young 
corn comes up in small tufts, just as if it had been transplanted. Prom the 13th of 
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min. The gheya crop ripens about the 1st of September, and by the middle o Nepal 

the month the harvest is finished. The ears only are cut off, and next day t le 
grain is beat out, and generally dried in the streets. Very little of the crop is ma e 
into hakuya, a process that will be afterwards mentioned. After the ghe) c k P 
has been cut, the field is in general cultivated with radishes, mustard or some otner 
crop, that is usually sown about the time. , ,, , . 

Bv far the greater part of the rice ground, and that the lowest and the best, 
is of the kind which produces the crop of rice called puya . I he kinds ot rice 
which are cultivated in this crop are very numerous, and it would be tedious to 
mention their names, as I have no observations to make on any one in particular. 

The fields which produce this crop must be perfectly level, as they are inundated 
during the greater part of the process nf cultivation. Therefore, as the plain is by 
no means even, it has been divided into terraces not above two feet wide. 1 nc 
numerous springs and rivulets that issue from the surrounding hills have been con¬ 
ducted with great pains to irrigate these terraces, and have been managed with 
considerable skill. c .. . .. 

The cultivation of the puya crop commences between the 13th ot May and 12th 
of June, during which the field is hoed two or three times, and manured with dung, 
if any can be procured. At any rate, it is always manured with the Kind ot eartn 
called koitcha, which 1 have already described. The banks that confine the water . 
are then repaired; and about the 12 th of June, when either by the rain or by the irri- | 
gation from aqueducts, the fields have been inundated, and the soil has been by the 1 
hoe reduced to mud, the seedlings which have been raised in plots sown very thick, 
aie transplanted by the women. The men perform all the other parts of the labour, j 
This is a time of festivity as well as of hard work ; and the people are then allowed | 
a great freedom of speech, to which they are encouraged by large quantities of , 
intoxicating liquors, in a share of which even the women indulge. I he transplant- , 
ing ought to commence from the 12th to the 15th of June, and ought to be finished 
by the Amavasya of AsharJt , but this is a moveable feast. On the Krishna nr - j 

dasi, which happens on the day preceding the Avtavasya, the Maharani or yueen, , 
with her slave girls (Iwtis) transplant a small plot within the palace, and it is j 
reckoned an unlucky circumstance when this is not the last planted field in the valley. 1 
The fields arc always kept under water and weeds are not troublesome. 1 he few I 
that spring up arc removed by the spud. This crop begins to ripen about the 15th , 
of October, and by the 1st of November the harvest is completed, after which a 
considerable portion of the land is cultivated for wheat or other winter crops. # 

The puy a rice is cut down clc se by the ground. The finer kinds of rice arc I . 
immediately thrashed, as is likewise all that which is intended for seed, but the gi eater j 
partis made into what is called hakuya. This is done with a view of correcting i 4 “/ 
its unwholesome quality, for all the grain produced in the valley of Nepal is | 
thought by the natives to be of a pernicious nature. Ihe manner of preparing 
hakuya is as follows: The corn, immediately after having been cut, is put into J 
heaps, ten or twelve feet in diameter, and six or e.ght eet in height. I nfarc , 
covered with wet earth and allow, d to heat for from eight to twelve days, and till they | 
may 1 0 >uen smoking like lime-kilns. After this the heaps are Opened, and the I 
gram is separated from the straw by beating itagumst a piece of ground made , 
smooth dor the purpose. Both grain and straw are then dried in the sun. Ihe 
grain is called hakuya and the straw is the fuel commonly used by the poor for fire- j 
wood is very dear. According to the accounts received by Colonel Crawford, j 
thi- manner ol preserving rice was discovered by accident. Many years ago one . 
of the towns was besieged by an enemy that came so suddenly as not to allow the J 
citizens time to gather in the crop, which had just then been cut. i he citizens, 
rather than allow the enemy to benefit by theii corn,determined to throw it into 
the water and cover it with earth. In this manner it remained about a week, " cn | 
the enemy were compelled to retire. When the 
to have begun to rot, but necessity having com 
found, to their astonishment, that it was much 1 
grain which had been prepared in the usual nnn 
this hakuya. 

The crops of rice in Nepal appeared to me very poor win 
of Bengal, and, if my Brahman was rightly informed com 
rupitv , they aie really so The rujpini produces lour mitt 
bushels, but near Calcutta the bigha (supposed to be of th 


grain was taken up it was tound ' 
ipelled the people to cat it, thev 
better and more salutary than the I 
It is only the Newtus that eat , 


n compared with those 
nrning the extent of a 
is of paddy, 01 9 iVah 
iainc extent) ol good | 
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ground produces often 640 sers, or 19^5 bushels. 'The difference of price, how-'* 
ever, in the two countries makes the value of the produce of Nepal the greater of 
the two. I have already stated that the value of four muris of paddy in Nepal is 
usually 13 M. 2 A. 2 D., or about 5% rupees. But near Calcutta in harvest the 
usual price of G40 sers of paddy, is R5-5-4. If no error has been made in esti¬ 
mating the extent of a rupini, the acre of good land in Nepal produces rather 
more than 28 bushels of paddy, or rice in the husk. Immediately.after the puya 
crop has been cut, the ground is formed into beds by throwing the earth out of 
parallel trenches upon the intermediate spaces. On these about the middle of 
November is sown wheat, or sometimes a little barley. These ripen without further 
trouble, and are cut from the 12th of April to the 12th of May. The seed for a 
rupini is stated to be one pciti , and the produce is stated to be two muris. This would 
make the seed about tho fifth part of a bushel an acre, and the produce about four¬ 
teen bushels; but this seems to me greatly exaggerated. 1 have never seen more 
wretched, crops, and most of the fields of wheat arc quite choked with hemp 
(Cannabis sativa) which in Nepal is a troublesome and useless weed. The wheat 
and barley are mostly used for making fermented or distilled liquors.” {Buchanan- 
Hamilton , Account of Nepal, 222-220.) 

Much has been written on the subject of an alpine form of rice (similar 
to the gheya crop described above), but which is said to be cultivated in 
Nepal without being irrigated to any greater extent than is the case with 
wheat or barley. Balfour apparently alludes to this under the name of 
O. nepalensis, and suggests that it is the ancestor of all the Indian hill 
rices. There is, however, nothing to show that any of the hill rices differ 
boianically from the better class transplanted rices of India, and, what is 
more remarkable, all those examined by the writer belong to the dman or 
flood-land rices ; none of them apparently correspond to the dus or dry-land 
crops of the plains, even although some are grown on unirrigated lands. 
The terraced fields of the Himalaya arc flooded by the water being 
skilfully carried, often for miles along the hill sides, to the highest field of 
a village plot of lands and then allowed to overflow from one field to 
another until the series of terraces stand from 3 inches to 1 foot under 
water. As soon as the grain has formed, this water is let off or dries up 
naturally and the final ripening of the grain thus takes place in fields 
which, if inspected then for the first and only occasion, might (as doubtless 
may in some cases have happened) give origin to ihe statement that some 
of the hill rices are grown on perfectly dry fields. In the more humid 
valleys, especially in the Central and Eastern Himalaya, the moisture of 
the atmosphere and consequent dampness of the soil, allows of rice being 
grown, however, on fields that are never actually flooded. Such rices, in 
fact, in that respect, are the representatives of he dus rices of the plains 
(though not botanically so), but that any sucht rice occurs in the alpine 
zones of the Himalaya does not appear even probable. It thus seems likely 
that the origin of the statement that an alpine dry land rice (suitable for 
cultivation in England) existed in the higher tracts of Nep^l, is traceable to 
Colonel Kirkpatrick ( Nepaul , p. 282). A century ago that distinguished 
officer wrote that there was found in the alpine valleys, inhabited by lhe 
Limbus, a kind of dry rice which was there known as takmaro. But 
Dr. Buchanan-Hamilton, who devoted considerable attention to the study 
of the products of Nepdl, failed to discover any purely alpine rice and 
came accordingly to the opinion that iahmaro was synonymous with uya 
— the hill name for rye. (.SVc’ Buchanan-Hamilton^s Account of Nepal, 
pp. 88, 274, &c.) 

The writer has no personal acquaintance with a strictly speaking alpine 
rice, and is, therefore, strongly disposed to think some such mistake, as 
that indicated by Dr. Buchanan-Hamilton, mav have been made. In 
the absence of direct evidence to the contrary, he, however, feels called 
upon to reproduce one or two passages from authors who appear to believe 
in the existence ot a Himalayan fry alpine rice. Mr. Liotard, after 

o. 428 














miSTflfr 



Oudh. 
Dr^Alplno 


Bara Rico. 
429 


dealing with the upland rices of the United States, which, he says, were CUL . TI YAJ I0N 
originally obtained from Cochin China and Nepdl, concludes with the fol- 1 jy.-W. r. & 

lowing remarks :— 

“On the porth of India we find the Bara rice of Peshawar and the ! 
joomla rice of Nepal, both no doubt of the Oryza mutica species, growing 1 
in hi^h altitucl es » the latter especially amidst snow and frost, under such 
special circumsi ances as to have merited a name of its own among bota¬ 
nists who call it l he Oryza nepalensis.” 

The Bara rice is much prized by Natives in Upper India. It grows 
in the valley of Sl ia ik Khan, opposite the fort of Bara, about nine miles 
south-west of Peshawar, and seems to be of some historical interest, for 
Dr. Collis, in sending a sample of it to Dr. Bonavia, the Honorary Sec¬ 
retary to the Agricultural and Horticultural Society of Oudh, wrote in 

l86 “ *This rice, which it is said will only grow in a few fields near Shaik I 
Khan, is so much prized by Natives that, before the conquest of Peshawar | 
by the Sikhs, the Cabui oirdars had agents to watch the fields in order ; 
that none of it might be removed, but that the entire crop might be sent ; 
to them. When Runjeet Singh began to threaten Peshawar in 1822, 
twenty seers of Bara rice w^s among the presents sent by Yar Mahomed 
Khan in hopes of propitiating bim. Even now a great deal of it is sent to 
Cabui. Of course every zemind ar ? who cultivates rice in the neighbour¬ 
hood of the fort or river of Bara, brings his crop into the market as Bara | 
rice. I can, however, vouch for 1 he genuineness ol the specimen I now send 
you, which I got at the time that 1 was obliged to visit sick prisoners in j 
the fort at Bara once or twice a week” 

Dr. Bonavia says that the quantity sent by Dr. Collis was about two 
handfuls, that it all germinated in Oudh where he had it sown, and that ! 
it produced a very fine crop which yielded about a maund of paddy; that 
the crop was much admired by all th? natives, who said it was very , 
different from the kinds of rice they had been accustomed to sow. Some 1 
of it was exhibited in sheaf at an agricult ura l show : it received the first 
prize for rice in husk, and was much thought of by all natives who were j 
conversant with the qualities of good rice. Dr. Bonavia intended send- j 
ing a large packet of this rice seed to each Deputy Commissioner in 1 
Oudh, and he hoped that, if it were distributed in small quantities to | 
persons who are likely to care for it, the Agricultural and Horticultural 
Society will be able to disseminate it throughout the Province in two or 
three years. The further results of this entc-rpi :jc are not, however, trace¬ 
able in any of the books and papers to which I ha/e access. I 

The Joomla rice is a native ot the lofty mountains <>f Joomla in Nepal, 
north-west of the great valley; and as its cultivation is carried on at 
high elevations, and under circumstances of frost and snow, it was thought 
that it might become acclimatised in the north of Eurdpe. Accordingly, 
such information, as was obtainable, was gathered by the Resident in, 

Nepal, who also sent samples of the rice seed to the Agricultural and 
Horticultural Society of Calcutta. Part of this supply wa® forwarded to I 
the Honourable Court of Directors in London, ana a portion was sent to j 
the Colonial Secretary at the suggestion of Lord Auckland, who wa? of j 
opinion that Canada might, perhaps, answer for its cultivation- j 

The mountain rice is also abundantly grown at altitudes 0 * 6,000 and j 
7,000 feet in the Sewalik hills and in the up-land valleys of N or Jb-\\ cst 
Himalaya. Dr. Balfour says that it has been reared successfully on 
the banks of the Thames al Windsor. This sowing was evident')' made 
from the sample of the Nepal or Joomla rice seed sent to Engl an “> but | 
there is no distinct information as to this.” 

O. 430 


Joomla Rice. 

430 
















Dictionary of the Economic 



CULTIVATI(tt 
in the 
N.-W. P. & 
Oudh. 

Nepal. 


PANJAB 

431 


Area. 

43 * 

( onf. with 

p. 522. 


Trade. 

433 


Rice Cultivation 


<SL 


There is, however, no greater reason for supposing the ordinary hill 
rices, grown, for example, at Simla, or the cold-season rices cultivated on 
an y R art , P* a * ns °f India, could not be produced on the banks of 

the Thames, than that wheat, barley or oats, brought *f rom Scotland 
could rtot be grown during the summer at Simla or the winter on the nlains’ 
Still less is there anything to show that the ordinary Himdlavan rices 
differ in essential characters from those of the plains, excent nerhans 
what is readily accounted for by their long cultivation r n a colder clim^h/ 
Both are essentially aquatic crops, and neither of the^ could withstand 
the smallest touch of .frost still less be grown at Such aU tudes as to 
necessitate their existing through the winter snow f G ripen in SDrfn? nor 
could they mature in an autumn which was liable tr/ showers ofsnfw or 
biting Trosts. i lie hill rices of the Himalaya are off the fields bv October 
and thus before the autumn influence is seen on the deciduous foliage of 
the neighbouring trees and hedgerows. It is, h 0 vevt a bv no m^ns 
unusual occurrence to find wheat, barley, rice a n d maiz e crowin “sid^bv 
side on the Himalaya, the last two plants having adapted ufemllves 
can t C l e l n without which neUher wh^t nor blrley 

s ment b 't rK w H 3 a Very , dlfferent matter from the further 
u h bcen . found as an alpine or arctic crop. The writer 
Sil l-im 1 n r u sec ’!. nee at higher altitudes than 7,500 feet, but in 

‘ * us t ^0 found it growing at 8,006 feet, in 

exceptionally warm moist localities. ? 

... I 1 may here be pointed out, in concluding these brief remarks regarding 
Himalayan rices that the mode of bating paddy before husking it, de? 

m Tl’ e CXtr , aCt / rom Dr - Hamilton’s work, appears to be pecu- 
a . r , t ®, N V 1 *• . ^ Tltcr ^ as com^across no other passage either dealing 
with this Nepal practice or descnb m g anything that could at all correspond 
o it in connection wuh the prov inC e S of India. Could it be the case that 
the high value put on certain N C pdI rices in India, is dependent upon this 

somewhat remarkable method of treating paddy? (For further inform^ 
Cngrlf Kashmir? «als^^ ECC ‘^remarks below under 

VIII.—CULTIVATION IN THE PANJAB. 

Refereaces.--f . , IIari /_ Soc.-Ind.—Juitni. (Old Scries), VI., Pro., 116 • 

J? y Tj7 ’ l v *> £ ro :» f 7 l XI y I I y T St dyJ 9 ’ §° • Gazetteers Amritsar\ 

'■ 5 , XII t., J)Y'' : Amhala, 4<),X11I., XIV.; Bunmt, r:j8, 145, XI., Dr 

r xlr XI /? 9 XV " Dera Ghaai Kha;l > S2 >' XI - Drra Ismail Khan, 116, 
yt* r' : f^zepore, 6 k, 69, XI.; Gujrat, 78, XI.; Gujrammla, 53I 
ij ' / . Guuic s p UTt 5/, XI. : Hazara, 124, I2g, 140, XI. ; Hisar. 48. XI • 
Xt ’ ’ J alnndha r, 44, XI.; Jilting, 107, Il8, XI. ) 
AW™ P’ 73 ’ 74 t l 72 ’ lS S, XI.; Kohnt, n,r, ro S , XI.) 

yjf xi^ ’* j ; Lahore, 86, 87, 88, >), XII.; Ludhiana , 134, 141 , 

Atilt/* oni *, om - ry > w3 >* n *> 7 °9- XI. , Mooltan, 92, 05, 96, qS. XIII ; 
f# . 91-92,93,X!. ; Peshawr, 144, >46, XIII ; Rawalpindi, 

V,>yf htak > 0/ ’ 93* 94; Shah pur, XI. : Sialkot, 65, 66, 68, XII.; and 
himla *39* S3* 57*59- 

Area under, and Traffic in, Rice. 

I he Agr; cil ]t ura j Statistics of British India, published by the Imperial 
1 s ^ ow *h e Ran jab to have had 690,565 acres under rice 

. k y ear 1888*89. This is the smallest rice area among the impor- 
tant provinces of India. h H 

• _ *' c tra 'fi c in rice recorded under Rail, Road, and River, shows a net 

I P * °* 5 » 9°»297 niaunds. In fact, it would appear the Panjab is largely 

t . I to St 1 } ot ^ er provinces for its rice-supply. The gross imports from 
• . ° rt Rro\nnces and Oudh amounted (in the year under con¬ 
ation) to S»78*658 maunds or 96 percent, of the total imports. Bengal 
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furnished the Panj&b with 494/5 maunds. The Panjab exports £ rice, 

tion as -’3,06,215 maunds or 271,293 tons. To this amount should, h 
ever, be* added the net import shown above, and th m/ml expressed to. 

population (18,850,437) shows a daily consumption per head ot ,‘ 5 tn ot a 

seer. 

Rotation of Crops, Manuring, &c. 

The rotation of crops generally adopicd in the Pa^Ab Will be dis¬ 
covered from the series of district reports quoted below. As to manuring 
it may be said in general terms that the seed-beds are highly manured 
and the fields into which transplanted rice is grown are manured to a 
limited extent also, but broadcast-sown rice is scarcely, if at all, manured. 
As in most other parts of India through which canal irrigation has been 
extended, the cultivation of rice may be said to have merged with the 
facilities for water, but the quality of the nee grown has rather fallen off 
than improved. A somewhat interesting form of manuring or rather of 
clearing^the fields of deleterious weeds, chiefly algm and other inferior 
forms of vegetable life, was made known by the writer in ¥' rf: S 
from the Records of the Government of India for 1888-89 , pp. 67-81. He 
dealt with the subject under the botanical name of theplam used (Adhat- 
oda Vasica) and the original article should be consulted for full particulars. 
The opinions, there recorded, of the numerous officers consulted, fill many 
nacres. It may briefly be stated in the words of the original note that 
“ During a brief botanical excursion to Sunf in the Sutlej valley (north 
of Simla), the writer witnessed the cultivators scattering the leaves of this 
plant over recently Hooded fields which were being prepared for the rice 
crop. Concluding that the same ideas prevailed m the Sutlej valley a$ 
in Oudh, with regard to some special virtue over any other plant, which 
the leaves and twigs of this bush possessed as a green-manure, the culti¬ 
vators were asked'whether the manure they were adding was only gi ven 
to rice land or to other crops as well. The question seemed to afford 
amusement, for the cultivators hastened to explain that the was 

not given alone as a manure, but also as a medicine or poison to kill the 
aquatic weeds that otherwise would greatly injure the rice crop. 1 hey 
pointed to fields that had been treated in this way ; and there could be 
no mistake these were clean or free from the green scum caused through 
floating Lemnae (duckweeds) and submerged Charaj. It was further ex¬ 
plained that, before flooding the Hold, it was carefully manured with farm¬ 
yard manure, then ffoodea. The water in a few days, it was explained, be¬ 
came green through the growth of the weeds. When all the weeds which 
the soil or water were likely to produce had sprung up, a cultivator, with 
a large apron in front of him, full of the cuttings of bdsuti, each about six 
inches in length, walked through and through the flooded field, sowing or 
scattering the bdsmi until at a distance the field looked as if a crop of some 
plant, not unlike tobacco, was being grown in water After a time these 
twigs are supposed to impart an objectionably flavour to the water, which 
completely lulls the aquatic weeds. The bds 'ti is then gathered oil the 
field ; and the rice crop sown or transplanted into it as the case may 
be. Sometimes the bdsuti is ploughed in 10 the soft mud, and thus 
made to act as a manure. Instead of bristUi, when a green manure alone 
is desired, the leaves of the Toon (Cetlrela Toona) or the Arc;;* (Melta 
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Azadirachta) are utilised; but these, with the b&suti , are the only plants 
employed as green-manure in the Sutlej valley. In all these cases it will 
be observed that plants which possess powerful proper'ies are resorted to in 
place of numerous other weeds, which might more conveniently be used. 
This same idea seems to prevail in many other parts of India — as, for exam¬ 
ple, the almost universal opinion, that the leaves of Calotropis gigantea, 
the ah or maddr (a plant with a most powerful milky sap), is a valuable 
manure for rice land, and a specific against the injurious growth of reh 
efflorescence. It is difficult to understand what particular merit that green- 
manure could have, over any other green-manure, in neutralising the reh 
salts, but, as remarked, the idea that it does possess some such property 
is very widespread in India. It is thus noteworthy that the green-manures 
in most general use in India are, like the basiiti, as far removed chemi¬ 
cally and botanically as they well could be from the crop intended to be 
cultivated, and are plants with powerful active principles. 

It has occurred to the writer that it may be possible the same practice 
and with the same object as recorded in the Sutlej valley, may be followed 
* n Oudh and in other parts of India, and that the merit attributed to the 
basiiti as a green-manure is not, strictly speaking, deserved. It, at least, 
seems more natural to suppose that the strongly fcetidly-scented leaves 
would impart an injurious flavour to the water, sufficient, as believed in 
the Sutlej valley, to kill aquatic weeds, than that a few twigs of this plant 
could have a special merit as a manure. If this supposition prove correct, 
it may further be found that the habit of using the plant in the construc¬ 
tion of wells (a use reported in the Oudh Gazetteer) may be connected with 
the knowledge that the green scum so common on every sheet of water in 
India will not be formed in the presence of a few twigs ot this plant. This 
idea is, however, only thrown out as a suggestion, in the hope of directing 
attention to the subject ; for it may be found that a plant with such strong 
properties should, in the construction of wells, rather be discouraged than 
encouraged — at least in the case of wells intended for drinking purposes. 
If ;t be the case that the basuti leaves have the power to destroy the in¬ 
jurious weeds found in submerged fields, it would seem desirable to make 
this fact known, since, as far as the writer is aware, this property is not 
understood outside the limits of the Sutlej, or perhaps of one or two neigh¬ 
bouring valleys in the North-West Himalaya. Indeed, it is quite possible 
that this extremely plentiful plant, when its properties are fully examined, 
may prove to be capable of further development. For example, a decoc¬ 
tion of it might be found useful in destroying animal pests to other crops, 
such as sugarcane, tea, and coffee. 

In the meanwhile it seems desirable that enquiries should be made in 
different parts of India regarding the practice of applying the plant to the 
fields; and the reason why it is so used, and why, also, it is chosen to 
bind the sides of wells” (Simla, the 22nd June 1887). 

** It may be added that since the above was first published, the writer 
has accidentally come across one or two passages in Dr. d. E. T. Aitchi- 
son s Kuram Valley Flora , which are of interest as pointing to the belief 
in the special merits of Adhatoda as a manure being held by the people 
of certain portions of Afghanistan. Speaking of the Kuram district, Dr, 
Aitchison says: ‘The germination of rice-seed in the seed-nurseries is 
supposed to be hastened by shading with the young branches of Adhatoda 
Vasica and Sophora mollis.’ Again of Thai and Badishkhel he writes : 

1 he voung loaves of Adhatoda Vasica are largely collected and mixed 
with the grain in the rice-nurseries to hasten the process of germination 
by the heat generated during their decomposition/ In nearly every prov¬ 
ince of India certain cultivators put great faith in green-manure for rice; 
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and in most districts the grain is frequently made to sprout before being 1 
sown. Some interesting information of this nature will be found in the , 
Mysore Gazetteer , Vol. I., pages 52, 110, 112, and 113 -the plants speci¬ 
ally mentioned being Calotropis gigantea, Dodonea viscosa,^Mirabilis, 
Datura, Solanum, and Ocymum.—[ Ed., Sel. Rec. Gov. of fnd.f’ 

The above preliminary note was circulated by the Government of 
India to all local Governments, and, as already remarked, the replies 
received are too numerous to be reproduced here. One or two passages 
may, however, be given as showing the extensive manurial use to which the 
plant is put. The Government of Madras furnished a collective reply, ' 
dated April 1888, which embraces the chief facts brought out by the Dis¬ 
trict Officers. In that letter occurs the following : — 

“ It is only in Nellore that the practice of applying the plant to rice-fields 
and using it to bind wells, is said to obtain ; and the Collector has no doubt 
that the reason is, that it destroys aquatic weeds. He also states that natives 
place the leaves among clothes to keep off insects. In North Arcot it is 
reported that the belief exists, that in flooded lands the plant kills water- 
weeds. In some parts of this district and of Tanjore the twigs of the 
plant are used to bind wells ; but whether in the belief that it will prevent 
the growth of scum is not stated. In Chingleput the leaves are used, with 
those of other plants, as manure, and especially for saline soils, the leaves 
being supposed to counteract the saline properties of the soil. In the Vi id- 
dhdchalam taluk of the South Arcot district and in some parts of the 
Kistna districts the application of the leaves as manure is believed to be 
beneficial to crops blighted or diseased. In the latter district the leaves 
are also used for covering wet seeds about to be sown for a second crop 
in order to induce sprouting. The plant is also grown in hedges round 
betel gardens to protect the creeper from the hot winds. In parts of 
Coimbatore, Tanjore, and South Arcot the leaves are applied to fields as 
manure; but they are only regarded as one of several kinds more or loss 
suitable (or the purpose. It may be here added that Dr. Ainslie, in the 
beginning of the present century, alluded to the Madras system of manur¬ 
ing rice-fields. “The rice reared on marshy land, or rather, that rice 
which requires being flooded, is usually manured with leaves and branches 
of trees. ? * The fields in Malabar, which are not flooded, are manured, 
he says, with ashes and cowdung like other dry grain fields [conf . with 
Rdb manuring in Bombay). 

From thePanjdb many of the replies received confirmed the use of the 
lant in rice cultivation. The following passages from these replies may 
e specially cited here {'— 

Kangra — The leaves of the Bdsuit are applied to the fields simply as 
a manure, and are used for covering safflower, in order to make it yield a 
valuable red colour, and ripening mangoes and plantains, which are kept 
covered by these leaves for a few days. The leaves, when applied after 
being warmed a little, afford relief in boils, pain in joints, ophthalmia, &c., 
and are valuable in hydrophobia. They are given as a medicine to cattle 
in case of pain in the stomach. The washerman bums the plant and 
u-cs the ashes for washing clothes as sajji (impure carbonate of soda). 
I he tanner extracto a yellow colour from the leaves to dye skin. Tho smell 
of the leaves is known to prevent bleeding from the nose. The charcoal 
produced by burning the stems is used in manufacturing gunpowdir. 
f he roots are medically employed for removing cough, bile, impurity of 
blood, asthma, fever, phthisis", vomiting, seminal weakness, costiveness, 
pain in the chest, enlargement of the "spleen, gonorrhoea, syphilis, and 
unsteady eyesight {Chanot). 

The Commissioner states that in addition to what is said above it is 
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known to him that this plant is used by zemindars as a lining to support 
kutcha wells, and is frequently thus applied in the Rawal Pindi district. 

Peshawar. —“ The plant grows abundantly on the stony and hilly lands 
throughout the district, but it is never grown in the cultivated land. The 
black Bahekar is useful for phthisis, consumption, spleen, cough, wounds, 
and boils. The white Bahekar is used in colic wounds, also for Zehrbad 
(Anthrax), to horses. Its seeds are eaten in colic and its leaves are taken 
internally in the form of a decoction. In the treatment of anthrax its seeds 
are generally administered. Its leaves also afford relief in this disease 
when they are pounded up and given with salt. The leaves of black Bahe¬ 
kar are scattered over flooded fields (of irrigated land), which are being 
prepared for a rice crop, and the zemindars state that by this means the 
yield of the rice crop is much augmented. Stems of black Bahekar afford 
a good charcoal, which is used in the manufacture of gunpowder. The 
plant is also extensively used as fuel.” 

The antiseptic property of the plant in killing minute organisms while 
being harmless to higher forms of life, thus established by native opinion, 
has been abundantly shown in a recent paper by Mr. Hooper in the Phar¬ 
maceutical Journal and Transactions ( April 7th, 1888). Mr. Hooper writes 
of the chemistry of the leaves : “A well defined alkaloid appears to be the 
most important constituent; it constitutes the bitter principle, and, to all 
intents and purposes, is the active principle. It occurs in white trans¬ 
parent crystals belonging to the square prismatic system, without any 
odour, but with a decidedly bitter taste. It is soluble in water with an 
alkaline reaction, and in ether, but more so in alcohol.’’ It would be beside 
the present purpose to give here the whole of Mr. Hooper’s analysis 
of the substance. The above passage shov s that simple maceration 
in water suffices to extract the active principle, and Mr. Hooper’s 
practical experiments with it may therefore be preferentially cited here. 
“ A sample of pond water,” he writes, “ containing Spirogyra and numerous 
animalcules was mixed with a few drops of a strong infusion of Adhatoda 
leaves. The chlorophyll gradually disappeared from the weeds and the 
cells became broken up. 1 he oxygen was given off with less frequency, 
and at length ceased, some insect pupa-* rose to the surface of the water 
and there died. Numerous Paramecia remained active for some time, but 
eventually succumbed to the action of the poison. In 24 hours the beaker 
containing the water that had been thus treated showed only a brown 
mass lying at the bottom ; while some water in a beaker by its side, with¬ 
out this treatment, contained the green aquatic weeds evolving oxygen, and 
the animalcules alive.” 

Again “An aqueous solution of the alcoholic extract of the leaves 
was tried upon flies, fleas, mosquitoes, centipedes and other insects, and 
in every case the application met with poisonous results. The solution 
appeared to kill them without previous intoxication. On the higher ani¬ 
mals the* leaves do not seem to have such an effect. A quantity of the al¬ 
coholic extract representing 15 grains of the leaf was given to a small dog, 
and the administration was not attended with any inconvenient symptoms. 
1 nese experiments show that the reputed use of the leaves in destroying in¬ 
jurious weeds in submerged fields is founded upon very scientific princi- 
P‘ cs * . ** -The poisonous propert, of the Adhatoda on the lower orders 

of amma, life will, perhaps, find for it a use in destroying insect pests, and 
11 nn important addition to the Materia Agrtcolaruw in India.” 

Mr. Hooper thus corw'.tided his remarks in almost the same words as 
u.-.cd by the writer fully a year before the*date of the article in the Phar¬ 
maceutical ‘Journal, vis., that a lt decoction of it might be found useful in 
destroying animal pests to other crops, such as sugarcane, tea, and coffee.” 
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The chemical investigations thus briefly reviewed have placed the utility of 
Adhatoda beyond any possible doubt, and its extended use should, the re- 
fore, not only be strongly urged on the attention of rice cultivators of India 
wherever aquatic weeds prove trouble some, but the subject should commend 
itself to tea, coffee, and indigo planters as well worthy of their consi¬ 
deration. Not only so, but it is probable we have in Adhatoda an anti-^p- 
tic at the door of every Indian peasant which, if not found useful in the 
treatment of sores on his own person, could, at all events, be extensively 
used in the cure of the troublesome maggot-infested wounds of his cattle 
(conf. with the account of Adhatoda Vasica in Vol. I., p. 109.) 

METHODS OF CULTIVATION, SOWING, REAPING. &e. 

Rice is grown to a small extent in most of the districts of the Panj&b. 
It is most extensively grown in Ambala (123,474 acres), in Kangra 
(110,763 acres), in Gurdaspur (62,871 acres), in Karnal (58,569 acres), and 
Sialkot (55,280 acres). The other districts have from 30,000 to 466 acres., 
under the crop. In the Gazetteers of the various districts of the Panjab, 
a table is given in the Appendix which shows the acreage yield of the more 
important crops. Under rice, the variation in yield (doubtless a natural 1 
enough one, since there can be no doubt of high and low yields according 
to the nature of the soil and the system of cultivation pursued) ranges 
from 1891b per acre in Gurgaon to 2,2401b in Kohat. The mean of all 
the returns for the province would be 705ft), but, excluding districts of 
minor importance and inferior yield, the average (and apparently a fair one) 
would be 829ft) or, say, 1 1 niaunds. From this calculation Kohat has been 
left out of consideration, as the return published is an abnormally high , 
one, and, if correct, is applicable only to the Kohat acreage, vis., 2,813. 

The following passages may be here given from the various district 1 
reports which have appeared, in connection with the settlements, or in the | 
Gazetteers :— 



Cultivation of Rice in the Hoshiarpur District. 

“ The several kinds of rice grown in the district may be divided as* 
follows 

1st class — Bdsmati , chahora , begami. 

class — jfhonti , ratru , sukhchain, ntunjt, sdthi , kalona, kharsu. 

'* The total area under rice is 33,656 acres; of this more than half is 
grown in the Dasuah tahsil, and the area under first class rice in that' 
t a list l is 4,085 acres. Unfortunately no classification of rice was made in N 
Una; but the total area under first' class rice in the district is probably 
over 5,000 acres. Rice is cultivated only in marshy land, or in land coni- ' 
ously ’<-ng.at.cd by a canal or stream. In one large village in Garhshankar l 
MorWal, tt is grown in well-irrigated land; but this is most unusual 1 
and lie reason here is that the land is dabri, well suited for rit e cultivation, 
and the water only three or four feet from the surface, so that as much i 
water as IS necessary can be given to the crop with very little labour. First 
c| nss nee requires a constant flow of waters for the second class it is I 

Hcavv'11 ood s H ° f , Wat e r '1 glVen : if !t sta ?" a, « nc> harm is done 
Stmv n on ' hy to P < ; he P lant a ' v > cover it for two or three days, de- 
stroy it, but the mere passing of a Hood over a c op dors it no harm The 

ricel UcnlT, three " r four nloughipgs. ( lhe ( -oriimoncst 

T.Uv N J arch or A P r 'U the other kinds in June or beginning of I 

small 1^H CC "rt V SO \ vn cither broadcast or after raising shillings in 
Sma A\ b ?£ S -. T>’ e broadcast sowings are of two kinds i~ ' 

(I) Wa.ran when the moisture has sufficiently subsided to allow of 1 

ploughing and sowing; J v j 
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(2) Kadwdn or kadu, when the seed is steeped in water for two or three 
days, and then scattered broadcast in the mud. When sown by raising 
seedlings the process is called Idb , and this, though more laborious, is more 
profitable. The best kinds are always sown by the Idb method. Sathi 
or kalona are always sown kadwan, the other kinds may be sown in any 
way it pleases the cultivator. Some weeding is required for rice sown 
broadcast ; that sown by lab requires none, i he earliest sowings ripen in 
September, the later ones in October and November. Sathi is supposed 
to ripen in sixty days. l 

Sathi pa he sathin dini = Sathi ripens the sixtieth day, 

Jepdni mile athin dini = If it gets water every eighth day. 

• " is p very coarse rice grown in poor alluvial soils, where the 

nver has deposited some soil, but not yet sufficient for the better crops 
Grasshoppers (toko) are fond of the young shoots ; and pigs, which abound 
in tlie high gras; of the Chhamb, do much harm by uprooting the fields of 
rice. High winds also are considered bad when the plant is nearly ripe. 
1 he crop should be cut before the grains are quite ripe (hargand), other- 
wi: e much of the grain is lost. Threshing is done by the treading of oxen 
without the wooden frame ( phala ) used in ordinary threshing. The rice 
straw is of little use, except for bedding and litter ; it contains no nourish¬ 
ment, and cattle will not eat it unless very hungry. The grains are husked 
by pounding them in a large wooden mortar f ukhdl ) with a pestle {mohla 
or viusal), As to the outturn Gaptain Montgomery writes : — 

Experiments were made on 41*8 acres, the result being an average 
outturn of 378 seers (or about pj maunds) an acre. I am unable to give 
the average outturn of the different classes, but most of the experiments 
were made in viunji , jhona , sathi , bdsmati, and chahora . Mr. Temple 
considered that some of the best rice-growing villages produced 60 maunds 
an acre ; this appears to me quite incorrect, even if hack a maunds were 
meant, a produce of 25 maunds an acre is an excess ve average, though 
special plots may grow as much. I am inclined to think that ordinary 
rice-growing land will not produce more than 9 or 10 maunds, and the 
better busmah and chahora lands about 12 maunds” (Panjdb Gazetteer , 
Hoshiarpur District , pp.g2^g 3). 


Cultivation 01- Rice in the Karnal Districts. 

“ Rices are divided into two well-defined classes, the fine riccr, varieties of Oryza 
Sativa, the grains of which cook separate, and which are known to the people under 
the generic name of ziri; and the coarse rir?s, varieties of Oryza glutinosa the 
grains of which agglutinate when boiled, and of which the principal sorts are ; 
and uinth:. I his and the following paragraphs refer to the fine rices only. The 
an proper is a small rice with a short straw ; the principal varieties are ravuili and 
rami am u nz ; the latter of ; hich has a particularly hard fine grain. Sunkar and 
ansuri are coarser nces, chiefly grown where there is fear of too much water, in 
> vh,ch V, asc the,r ! on ,£ st,a . w ^' !Ve . s the ™ an advantage. Rice grows only in stiff soil. It 
is usually grown in low-lying d[kar so as to take advantage of the drainage water ; 
but if t ie water-supply 1; sufficient, the Lest rice is grown on fine stiff soil on a slope 
whore the water is perfectly under control. The seed-beds are ploughed four or five 
times and carefully prepared, manure is spread on them, and the seed sown broad¬ 
cast and very thickly on the top of the manure. 

•lore manure is then spread over the seeds and the whole is watered. Four days 
*“ c y a,e a *t a,n watered, and after the fifth or sixth day, they must be kept wet 
till they are i, ady to plant out. The ricc-field is ploughed twice, and such manure 
given as can be spared. It is then flushed with some three inches of water, and a 
Ye S * a 1 jt 10 , ’ . * l ' re arc v.ceds, is driven about under water (g6r oxg<hi dena). 
If the wcecls are obstinate, the plough must be used again under water. When the 
w/j cifA'rt hai > worked up the mud into a fine ^ulp, Jhimzars and Cha?::drs take the 
• gs {pod) in handfuls and plant them one by one in the water, pressing 

ut the roots with their thumbs. An acre will take 500 to 600 jtitis which will coct. if 
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bought, R1-4. it will take ten men to plant it in a day, and they get 26 to 3 seers 

of grain each day. . G f , v u n i e rnust be kept under 

The ti-.ld is weeded once at teMt. A to ten new shoots, which cannot 

water continuously; for each seedling throws t | u , a i nin dance of these shoots 

make their way unless the ground is P“'P J ,i. an . j N i nc hesdeep, or the shoots 

that the crop depends. The water must not be more than-si xmcneso^ p, wouW 

will be drowned before they get to the air, and must ^ once be£ ,j„ 

carry away all the strength of the ^ plants wiff 

to form, the ground must be kept well wetted, but not _ y re ap- 

fall. If the crop is wholly under water for more than four'days, it ^ 

ing must be done directly the grain is ripe, or it will f , unbus k e d rice. If 

Thus hired labour is a necessity, and the payment is 5 to 6 seere of u h k them 

W^r birds oo! pir y te y rribAe havoc with it when it is ripening. It the whole plant 
driesfup, it is called Llain , if the grain only, PaUs » what is ^ matter untl it 
Coarse rice (v. s.) is of two kinds, tnunji and santhi . Hit peculiarly oi j 
the former is that it cannot be drowned out, the straw feet deep l 

deepens. It i 3 therefore sown in spots liable to flooding It will I 

of water • and if the ripe plant falls into the water, th- rains do not talk out as tries 
do with iiri. The peculiarly oisdnthi is that it npcns with.n ^ 

HtUc water it being surficient if the soil is tl.nr,.uglily moist alter I 

up. The young shoots are liable to be eaten, and if the wa or ge . y . y r 1 
sometimes rot, but the Plant is wonderfully hardy, and when tho stalk^ 
grown up. hardly anything hurts it. Both kinds arc sown at once where they are to 1 
grow. Aftc r two or three ploughings cattle are sent into the v.atei to walk about and 
stir up the m; d,or the giiu or toothed sufutgi'a is used unc. water. ie s ^ c h 
sown broadcast on theg.u/rr/or fine mud. No manure is used nor m the crop irn 
gated. The purali k r straw is better fodder than that of cm;, but still not good- 1 he 
coarse rice forms a staple food of the j; pie, 1 ru *mg Si Id and seldom 
eaten by them ** [Punjab Gazetteer. harnal District. I7fi~i77)> 

Cultivation or Rice in tiif. Kangra District. 

The following passage from (ho Gazetteer of this district rpay be 1 
accepted as conveying tho main features of the Hanj^b hill rices, when | 
taken in conjunction with that which follows regarding K . limn* and what . 
has already been stated under Nep£l. 

«Rice is the staple product of the Upper Kangra valleys,* where is combined 
the abundance of water with high temperature and a peculiar soil which favours its 
growth. It is grown also in the irrigated parts of Dchra and Nurpur, where the pro¬ 
duce, though inferior to that of Kangra, is still of good quality. Coarser kinds of rice 
are als grown without irrigation in the more elevated portions of the c istiict. * no 
people recognise upwards of sixty varieties of rice. 11 e m< d esteemed kinds are •**-* 
oegami t basrnati , )h' niva, nakauda, knmddh, and tangari. bach of these varieties 1 
has its special locality. I bus Rihlu is famous tor its hegnmx and Fulam {or its 
basmati. These arc the finest rices. Ot the coarser kinds grown in the Kangra 
valley, the best known nan-.es are ka hiri and koi-; tin ; and ol the mlc i icr pioduce oi 1 
unirrigated lands rora, kuluna, dlntkar, &c. On land which can cc 
the rice is not sown till the beginning of June 
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* In talukas Palam and Rihlu rice occupies 7° percent, of the total a 1 
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seed is thrown into the ground as early as April, and the latef the season of sowing 
the less chance of the crop reaching maturity. The harvest time is during the month 
of October. 

“There arc three methods of cultivation. The first and simplest, called butar , is 
where the seed is sown broadcast in its natural state ; on unirrigated lands this is the 
universal method. In the second method the seed is fir~t steeped in water and forced 
under warm grass to germinate, and then thrown into the soil, which has been pre¬ 
viously flooded to receive it. This method prevails wherever water is abundant, and 
is called mack or lunga. Under the third system, called ur, the young rice about 
a month old is planted out by hand at stated intervals in a well-flooded field. This 
practice involves much labour and is seldom followed, except in heavy swampy ground 
where the plough cannot work. The yield, however, of transplanted rice is always 
greater than under either of the other methods. The growth of weeds in the rice 
fields is very rapid; but the people have a simple and most effectual mode of ridding 
themselves of them. Aboul the month of July, the crop, weeds and all, is deliber¬ 
ately ploughed up. Immediately after the operation, the whole appears utterly de¬ 
stroyed ; but the weeds alone suffer, being effectually extirpated by this radical pro¬ 
cess, while the rice springs-up again more luxuriantly than ever. This practice is 
called holdna , and the crop is worthless which does not undergo it. Rice is always 
sown by itself and never mixed. The grain is separated from the husk by the use of 
the hand pestle and mortar; women arc usually employed upon this labour, and, when 
working lor hire, receive one-fourth of the clean rice as their wages. Rice has a very 
extensive range. In Kangra proper it is seen as high as 5,000 feet above the sea, 
and in Kulu in the valley of the Bias it grows as high as 7,000 feet ” (Panjtib Gazet¬ 
teer, Kangra District , TS6). 

Cultivation of Rice in Kashmir. 

Through the kindness of Mr. W. R. Lawrence (Settlement Officer in 
Kashmir) the writer has been favoured with proof copies of the passages 
in the forthcoming Settlement Report which relate to rice. Unfortunately 
space cannot be afforded to deal with these fully, district by district, but 
the following extracts convey some of the more instructive ideas brought 
to light by Mr, Lawrence : — 

Varieties grown . —There are numerous varieties grown in the vari¬ 
ous tnhsils and these may be referred to two important sections. White dnd 
Red Rices. Some 53 forms are specially mentioned by the cultivators in 
Donsu, and of these; 41 are white rices. In the Lai tahsil some 40 forms 
have been recorded*, rod rices being the most extensively grown, whereas 
in the Phak tahsil white ricc-> arc more frequent. The white rices command 
the best price, but they are regarded as more exhausting to the soil and 
have to be followed by a red crop. White rice requires a good soil, is 
more delicate than the red and gives a Smaller outturn of grain. Red 
rice is accordingly the food of the poorer classes. 

Speaking of the Donsu tahsil Mr. Lawrence says : — 

“The best of all rices are the Kanyun and Basmati. These are delicate kinds 
and will not grow on elevated ground expo ;ed to the cold; the kanyun produces a 
round white very soft pain, and the basmati gives a long white softgraiu. Basmati 
always commandr, a highcr price than other kinds of rjee and both in the market and 
in the communication allowed by tV»e State, fetches Ri-p* r kharw :r more that! any 
other variety. It is described as c A a ubiol, i.c., the seed germinates more quickly 
and ripens sooner than any oth~r rice. Consequently it can be sown later. Ic gives 
a small crop and the variety.cannot be grown above Lakripura. It requires careful 
husking, and whereas it costs 12 annAs to husk a knar Tver of shali of the ordinary 
kind, it costs R 1 to husk the same quantity of basmati. > 

“ I have pursued my enquiries regarding the relative merits of the Toaitru or broad¬ 
cast sowing of rice and of the nihali 3 o r system of transplanting, rice, and again I 
find that, given the same quality of soil and the same condition of manure and irriga¬ 
tion, the ivuttru system gives the huger outturn. 

“ Wt ttru is certainly the prevalent system in the Donsu tahsil. It requires good 
soil, and can only be successfully followed when the fields arc of a fair size and aic 
what it. known as bad-vaitru fields, which take four traits of seed. In -.mailer fields 
h as aic found on .. k) 01 ( dulwushu) which arc known as 

lar-rvaitru and which take from 1 to 3 traks of seed, the nthali system is perhaps the 

O. 442 











MINlSr^ 



Products of India . 



in Kashmir. 


(G. Watf.) 


more economical. The seed for nihali and wattru rice is sown at the same time, 
•viz., from 15th Baisakh to 15th Jeth, but the seedlings from the former are not 
planted out till 36 days after sowing. In Narkara rice is sown a month earlier than 
m the other villages, but it ripens at the same time. The result of this early sowing 
is a greater outturn of rice. (In the Shahabad llaka near Vernag the sowing time 
commences at the beginning of Baisakh and there the outturn is very large.) In the 
interval of the 36 days, the sun and air have benefited the soil, and in addition to 
this the shepherds have gathered their sheep on the dry land reserved for nihali. 
One thousand sheep will enrich 4 acres of land in a single night. They are not 
allowed to stand in one place as their droppings would make the land too powerful, 
but are kept moving about. For every 5 traks of land manured by the flocks of 
sheep, the shepherd receives 4 traks of shali. It is calculated that the presence oi 
a flock of sheep will rais$ the produce from 25 to 40 or 50 kharwars per kharwar of 
land. 1 he secret of this enormous benefit derived by the nihali land, is that by the 
tune the sheep come on to the ground, their food and strength has improved from the 
spring grass, and in consequence their manure is of greater value than it was a month 
before when the wattru iands were flooded for rice. 
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“ Rut* generally speaking, I find that the nihali system is regarded as'a compromise 
— d as a ‘dernier resort * by the people. If water is plentiful and‘the soil fair 
■wattru is the system followed. If water is not forthcoming at the time of sowing the 
land is reserved for nihali, and if the land is at a high elevation the nihali system 
will be adopted. In low lands and near the swamps nihali cannot be grown The 
advantages of nihali are, that the system clears the ground of weeds (ka- h), and 
that it requires less labour. I wo khusliabas are ample for nihali, whereas four 
khushabas are necessary for wattru rice. 

Wild ^ R\cg,-—\ have already described the ham a. grass. It is exactly like the 
rice plant, but it has rather narrower leaves. It gives a grain which is eaten by the 
poor people, and is in great request for Hindu temples It comes into flov.er earlier 
than the rice, and there is a saying in Kashmiri ‘ Hama m , ul drao,' *shethi duo 
krao which means ‘cut your rice two months after ham, r comes into flower.’ Besides 
Uicharna which only experts can distinguish from the iiee, the cultivator ha- great 
difficulty with kre. hire is rice which has sprung up from ^ceds dropped at the pre¬ 
ceding harvest. The outturn of kre is small, and if it is not eradicate d during the 
first season, and is reproduced fora seebn d year, it causes considerable trouble and 
loss. In order to fight against kre , the cultivator invariably sows a new variety of 
iU ’j each year. It may be that he substitute white rice for red, or one variety of red 
or another variety ot red, but the change enables him to distinguish with ease be¬ 
tween the objectionable kre and the real rice plant. 

" Everywhere I find evidence to the effect that red rice is a hardier plant and ne* 
rally a heavier cropper than the white rice. It is always the custom to sow red lie? 
m the field nearest the water-course. The water comes in cold from the channel and 
white rice would fail. When the water has been lying for a time on the first field it 
becomes warm enough to p.»ss on to the second field, where white rice inav be raised. 

Operations . Rice cultivation is hard work for man and beast, and in former 
llays the Government recognizing the importance of the lice harvest left the cultiva- 
turs to themselves during the cultivation ot the rice field*. Rice in Kashmir is'like 
the most elabc-iate garden cultivation. It must be watched night ami Jay. A break 
in litigation or delay in weeding are fatal. Hence it follows tint the present system 
of beg nr ,s "'“t prejudicial to rice cultivation, for men are taken away at critic™ 
times, and the holds dry up and the weeds choke the rice. From a revenue point o 
d.1 V ’n Ai ^ exempt all ricc growing yiliages from begar from the 

1 5 tl 1 Be.isakh iApril) to the end of Kaiak (Octohei ). Such forced labour as might be 
required during those months should be either taken from dry villages, or contractors , 
should he entertained who could either import labour from India or procure lab urcr» 
from the city population. 1 

* very important fact to bear in mind that rice cultivation in Kashmir is 1 
cssemuillv °f the nature 01 petite culture The best rice which I have yet seen has : 
been in the hahabad llaka, where toe holdings are very small, or in villages like 
•Ichgam, lehkot and Ornpura, where the holdings are respectively 2 ghumaoi, 4 

Vrirtphi hand and*not a wtd'shouteeen. ** l,lant should bc w °rked , 

•• Considering their size, the little cattle or Kashmir do good work. When at b«, 
iV' f ' U r hl t nj ) S r ha >- be , cri ^‘•“mpl^hcd, the cattle will sometimes be required 
after the^hrst kkuskaba to plpugh up the young crop. This process is known as 
nn and pr-ihaps ten pairs 1 * oxen with then tail- tic'dup to the yoke will be turned 
into one field.^ Yhc he}: must be done quickly. Cuttle are also used after tin fW 
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feld/anH n -5?.i vhich t Consists of drivin S thc cattle up and down the 

ncias and mixing the soil with the water. 

i . ‘Greater attention is paid to rotation of crops in Donsu than in 

wh LdTh Phak ‘ M A Uch of the land is described hy the villagers as Rassaini, vis., land 
notti °u C year a r nd rec l ulr A es re ^ the next year. This rest is given ' 
S i t but by a change of crop. A common rotation is three years of rice 
foUo ved by four years of cotton. Cotton clears the soil and frees it from weeds! 
Another common rotation is* rice followed by maize or mash or barley, or wheat. 

tha L thlS rotatlon of maize, mash, or barley improves the succeeding rice 
harvest by 2 kharwars of shall per 4 acres of land, but opinions differ regarding 
wheat. 1 here can, however, be little doubt that thc exposure to sunshine and am 
during the time when the land is under dry crops must benefit the soil. 1 have asked 
some of the more prosperous of the cultivators, as an experiment, to plough U p the 
dir ? ct ly the rice crop is harvested. The land is still soft from the podasag 
01 final watering given to swell the ears of grain, the cattle are in good condition, and 
the on! y objection the people have to my proposal is, that they have no leisure to 
plough, and that ploughing before the spring will increase the difficulty of kre.” ' 

manure is the best, next comes cow manure. Horse-dung is 
S UK d3 ’ fc be t rcmem bered that cow-dung is thc chief domestic 

manur/ l^h^" 2 , “d /or Little need be Idded here regarding 

S//d tn t i in Gamdu . fields, by 'vfilch is meant fields near enough to the home- 
ts amn?p b T manured, well watered, and web looked after, the supply of manure 
It i Xhrr 1* eVC I y 1 Cr 1 ab&ut , 1 oo baskets, or 16 or i 7 kharwars of dung is given 
: J! on . to the land ' v hen dry and ploughed in dry with a view to & the hur- 

ic fc in 5 yCar ’ °L lf - st , ren 2 lh 1S wanted for thc current .year, thc manure 

! i a ; ed by C > VC T th * holds submerged by water. A frequent practice ^ 

o cap manure on to the first fie M which receives irrigation, and from this Held linuid 
m?n« re **? dS ,tS Uayto tbe . fields below. Fields outside th. gamdu radius receive 
rio4 U, ° a ’. ut on b e ever ,y third year, and also receive a dressing of turf clods tchak'i 
are rfcbln^^ 1113 * ty 5 th ° bt " stare those du S from the sides oi water channels which 

in iKKf J '~n Ile ra \ ,i sease t0 whicb 1 bave allued in previous repoits occurs 
* Honsu, and it seems evident that the cause o( the dis-a!c is 

j s caused ^ Dlgh p , 1 be sa . me ldea prevails here as in other tahsils that rai 

of DoSsa ire known as haji haw an. Higher up the rice crops 

p ., n c c *P°sed to a very serious drawback, i he tahsil is situated in 
P ^ % ° le pplc on the h ft hand (h'/tawar) of the sun’s course. Towards Septan- 
te iSfS 1 " a ,T th Vf mucl ' thc left-hand village, ,/rc .'haded by 

“ ouantitv ,?• ,1 ‘. he co,d ""*? hom lhL ' Merits the form tion of nr.-, in. A 

for^h, r/ « *<5,, • n,!V V ,e: * chfs maturity, and is unfit fo, anything save green food 

i i Vi * cb r !9 c | known as Handru. Another drawback to which the ! *t 

rapidly * * are 1,a! ' 15 that the snows the left-hand mountains meU very 
Cultivation op Rice in Yarkand. 

T , tbe l daat ; Gurunj, the grain. 

a - C ? unt -h? ay ^ ! ierc rcprin J ed the Yarkand' 
cipally p, T, 1 Vn ir ‘^ii :a!I ' y Wlkb a contrivance used to husk rice P. in- 
O . t ^ .. n *‘ J - | kand Division. Sown in April .ind cut in September ai d 
by a nund/r mm ^ f° Pf hWui >• ‘'he seed is husked on the Lnklo the canal 

z.mtai aik-beLm Z •h! Vat ? r \ '* 1cal, '- d and consists of a hori- 

rr n-ulHI#* 1 - V 1 '* ,n . the middle < f the shaft of which are four immovable fiamre- 

hy P a n ^pdeh/ wIS'im 'ulft'd “ at " r P'ays- The shaft is supported at each end 
two rHnnor, 'M u’ 1 on e< * cb s,d ' 9 * tb / mill-stream, and at one end of it are 
revolves bv 8 fr- p, .° ,ect F ! x oreu-ht inches on opposit • sides. As the shut 
cate 'in’^rl 1' no. f r , p,a V. n ^ fgjmstthe paddles, these clappers alternately, in turn. 

o dlSTt K h , andle °. f khc Pound r, whirh works on a fulcrum blork, ami 
short hand of he l£c ^ and th r * vol . v "*f, w,lh *he shaft shall catch and depress the 
angles from itacrth.r .nd .niu. tl iff,*/“ -l >oun(1 k r . which P/ojects down at right 
thr denri - d if.v< r h ■ V ’ wa d et ' l a,Tan1 * as , ,n Louise of revolution it i, lenses 
angles into'thr lm (U i C .V. 1 P n "n ^r •-a round-ended bur of wood fixed at right 
ew inon dr u th ^ and "l™ the , ice in a wood- 

of the District Ch.v fr b by ;i r y * ,nf ' ^ in a 8U ‘ kable ^rttLm by permission 

(about fourteen runeJwA 0 * aX**}*> '<> Government of sixty ten 
miller’s charge “"1 kh, ®£ I< * rs °/ , al1 f ur ^ her taxation on its operations. The 

mill i i n , A t husked nre - Tbe entire m-cl.anFm of th • 

" ood °'k, and the several part , arc very nc itly put together. We .iw 
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several of these mills at work on the canals in the line of our march, and were impress¬ 
ed by the stride in civilisation in advance of what we had left behind us in kashmir, 
where the laborious and by no means graceful operations of the pole pestle and 
mortar are a prominent feature in the scene peculiar to the hanks ot the Bidasta 
{Report of a Mission to Yarkand in i8j3, 77 ). 

IX.—CULTIVATION IN THE CENTRAL PROVINCES. 

References. —Annual Reports of the Director of Land Records and Agri¬ 
culture ; Experimental Farm Reports ; Gazetteers : Bu.aghat, its; ( 
Barpali , 2 S ; Bastar, 3 i y 35 ; Betul, SO ; Bhandara, 64, 66 ; Bilaspur , 

1 rs, ns, 116, 120. 

Area under, and Traffic in, Rice. 

The Agricultural Statistics of the Government of India show^ these j 
provinces to have had 3,785,566 acres under rice in the year 1888-89. j 
Taking, what appears to be a fair average, 12 maunds per acre as the 
yield, the total production from the above acreage would have been , 
4,54,26,792 maunds or, say/1,622,385 tons. 

The trade of the Central Provinces in this staple (which is almost con- • 
fined to husked or clean rice) may be here briefly reviewed. The gross | 
imports amounted to 1,30,282 maunds and the exports to 9,62,044 maunds, , 
thus showing a net export of 8,31,762 maunds. About 99 per cent, of the 
imports came from Bengal, while of the exports the largest quantities went j 
to Rajputana and Central India (3,52,051 maunds); Berar (3,17,841 j 
maunds), and Bombay (2,44,024 maunds); all these exports consisted en- ' 
tirely of cleaned rice. It is impossible to discover how much of the Cen- ! 
tral Provinces rice finds its way to foreign markets, but if any leaves India , 
it must be drawn from the exports to Bombay and Calcutta. In the year 1 
under review, only 32,687 maunds were consigned to Bombay. 

By deducting the net export from the estimated production and ex¬ 
pressing the balance to head of population (9,838,791 millions) the daily , 
consumption in these provinces would be J seer. 

METHODS OF CULTIVATION, SOWING, REAPING, &e. 

Rice is grown throughout these provinces wherever water is available. , 
The chief districts are, however, Bhandara, Chanda, Raipur, Bilaspur, 
Sambalpur, and Jabalpur. By far the major portion of the rice of these 
provinces is broadcasted, viz , 2,855,200 acres, with 2,825,^04 acres of , 
that unirrigated. The remainder 930,365 acres is under transplanted rice, | 
of which 508,058 is unirrigated The entire rice obtained in Raipur, I 
Bilaspur, and Sambalpur is broadcasted on unirrigated land; Indeed, irrign 
lion rice field- are almost confined to Bhandara, Charia, and Balaghat * 
(= Nagpur Division), which conjointly possess 422,279 acres of irrigated I 
transplanted rice. 

Ilia Director of Land Records and Agriculture in his Annual Report 
0L1890 gives the results of numerous crop experiments with rice conducted 
in nearly e\cry district. The lowest recorded return was i6uft unhusked j 
rice and the highest 4,940ft per acre. These were for transplanted rice, and 1 
they show an average of 12 maunds. Fr ;* broadcasted tne average was I 
found to be 14 maunds. But the chief districts which grow transplanted \ 
rice, t iken by themselves, showed an average yield of t 94- maunds. An 
average yield of 12 maunds for these provinces would therefore seem, ii 1 
anything, to err on the side of underestimating the total production. 

The list of references given will enable,the reader to discover special [ 
articles which deal with the rice cultivation of these provinces. Space can- I 
not be here aiforded for more than one quotation, but it may be. said that | 
the more extensive level tracts manifest the same peculiarities as in the , 
North-West Provinces, and the hilly districts possess a system of rice cul- 
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ture scarcely different from that which has been detailed above under 
Ghutia Nagpur in Bengal. 

Cultivation of Rice in tiie Bhandara District. 

* I here are so many different kinds of rice that it were tedious to 
enumerate them. It is commonly believed that the local dry measure 
termed kooroo , equal to 2ofl), can be filled to overflowing with a single ear 
ol each separate kind, and it is certain that there are some hundreds of 
varieties of rice in Bhandara. Their names are quite bewildering; and it 
may be that the same variety passes under different names in different 
parts of the district. 1 he most highly appreciated is the chinnoor ; it is 
generally eaten by the better class of landholders only, and is much 
thought of. Its selling price m the Bhandara bazar at the end of Janu¬ 
ary 1807 was 8 seers 12 chittacks the rupee. Other varieties of the first 
rank are the chut tree, radhabalum, ambehmohur , kaleekamood; none of 
these are equal to chuinoor rice, though ranking near it. Ramkeyl , pissoo, 
d°°dhramkeyl, telassee iovm the class which Brahmins in our offices and 
an -1 holders agents and other well-to-do people use in general. Most people 

In ?! i? T ? ther ° f the , . Na SP ur districts, and they grow a small 
supply ot the first class rice which comes into service for feasts and on 
holidays. I lie artisan class, our servants, and the great body of cultivators 
< f n ^ nt 8 W,th -r t i he nce . kn °wn as p and line e, sareehanee, ekloomhec , 
til rc rhi ” &C ‘ The > bC / var . leties now fetch in the country markets about i ^ 
seers the rupee; and kamkeyl is selling at n seers. Dhers, day labour- 
e s, and the lower strata of society, are glad to get the ckigna, chippena , 
rarenrree, hathibog , ratta, and such kinds. Tlfeir average pHce is now 
,! 5 = s^rs the rupee. Besides these numerous varieties of the genus 
nee, all of which are raised by labour and that of a more constant and ex- 

is ^ !^llv a w tCr Iw 11 ? thercer , ea l ! s require, there is yet another sort which 
1 g etl £ rall y believed to be raised by the gods and is therefore called deo• 

nH-s h anH°1 S VT , 1 springs up of itself in swamps and other marshy 
pla.es and is collected by the lower classes, who may be seen sweeping 
with a piece of stick this self-sown rice into their baskets. The fathering 
tSs°^ ( lb , rath . er earl >'» ^ the constant supply of water quickens the growth^ 
™ I t bar Q fCd !° dealers and other well-to-do classes for regal 

lady grown nee Sometimes a tithe of the deodan sweeping is made over 

; kL C °J > ° the T r ,1,age landholders * The Poorer classes eat deodan 

as long as it asts. I heir superiors are glad to get hold of it, as it comes 

h t0 oTrr 0n T he R 'S* h "P u *? h ]tn On August) and Shirawundewadsee, cele¬ 
brated u days after the Ris. hccpunchum. The peculiarity of these festi- 

- S? 5 ln * r f' S S d v y animaI ,abour can be eaten. In the times 

mont o 1 d ynasty deodan was specially distributed from the Govern¬ 
ment storehouse f ambarkhana). Now, those who can beg no god-grown 
h m ff. 1 Ind,an corn (Zeamays) or vegetables which have beenfaised 

ab0l ![ H onL ‘* Fa,I . m £ these a day’s fast is the only alternative 
It would seem that, at some.tune, the marshes or ponds, in which deodan is 
, ound ’ was regularly sown. It may have been once or oftener 
b 1 thc Produce now picked up must have had some seed, though the way 
1 now yearly products itself is curious and may well be ascribed 
by a s.mple people to the direct intervention of a divine power It is well 
known that .he seeds of rice which are lost in the moist ground at rean ni 
themselves spring up and product. abundantly. An instance In m S 

not°so- g L"J» iy U g ‘ Ve ?', A ficld of * 8 acreS} " u ’ell situated, was one year 
not so a i» as the favourable season had been allowed to pass At harvest 

some 60bandtes or more than one ton of husked the was Von pod this 

XtfCS rs? -*-* ta -—«5* & 
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X.—CULTIVATION IN BURMA. 

References. — Burma Gazetteers, /., 404,424-426 ; Statistical and His¬ 
torical Account of the Thayet District by Colonel H. A . Browne, 1S74, 
p.8S; Agri.-Ho*ti. Soc., Ind., Transactions, II.,72, 73; VI., 124, App. 127, 
Pro., 5 ; VIII., 246, 3S4; Journ. (Old Series), II., 252: III ., 215-217, Pro., 
71, Scl., 1, 2, 271, t. 285, V., Sri., 124-127 , Pro.. 46, S3, 64 ; VI., Sel. , 

8, 0, Pro., 71; V.,59‘6', 226-228, VIII., Sel., 59 l IX., Pro., 37 ; X., Pro., 
115 / XII., Pro. (1862), 39. 

Area under, and 1 raffle in, Rice. 

The Agricultural Statistics of British India, published by the Imperial 
Government, show that the province of Burma had 5,673,542 acres under 
rice during the year 1888*80. Of this area, 4,067,606 acres were under 
cultivation in Lower Burma and 1,605,936 in Upper Burma. The follow¬ 
ing figures show the principal rice-growing districts ol the two sections of 
the province : Upper Burma, Ye-u (250,000 acres) ; Minbu (176,880 acres); 
Shwebo (172,858 acres); Katha (166,400 acres>; Pakokku (1^,025 acres) ; 
Kyaukse (136^355 acres); and Sagaing (115,000 acres). Lower Burma, 
Pegti (678,200 acres); Bassein (496,063 acres) ; Akyab (451,418 acres); 
Hanthawaddy (403,983 acres); Thongwa (394,194 acres); Henz^la 
(297,119 acres); Tharrawaddy (290,661 acres); Amherst (286,872 acres; , 
and Prome (250,210 acres). For the other districts, in Upper Burma, the 
statistics fluctuate between 84,000 and 1,838 and, in Lower Burma, be* 
tween 134,201 and 1,249 aCres - 

It is commonly stated that 1,6oofb of paddy per acre is the average 
yield in Burma. That quantity, by deducting 25 per cent, as loss 'of 
weight in husking, would show the yield to be 15 maunds cf clean rice. 
Expressing that yield to the acreage returned, the total production may 
be said to have been (for the year 1SSS-89) as follows : — 



Maunds of Rice. 

Total Production. 

Lower Bruma 

Upper Burma 

6,10,14,090 

2,40,89,040 

11 8,51,03,130 maunds 
) or 3 . 039,397 tons. 


The transfrontier trade to and from Upper Burma is not published, but 
the available statistics show the land traffic to and from the lower prov¬ 
ince, the transactions with Upper Burma being viewed as between a foreign 
country. These may be briefly reviewed Imports of rice and paddy 
13,964 cwt. and exports 2,738,723 cwt., thus showing a net export of 38.00 663 
maunds 1 he average exports to Upper Burma during the past nine years 
have been 20,92,188 maunds. But viewing the transactions between Upper 
and Lower Burma only, the net export from the latter to the former province 
was 38,11,262 maunds. That amount has, therefore, to be added to the 
estimated production of . the uppci province. The figure thus obtained 

WOUld ha vta oriv^n ( r> lh,i nniMtl^finn /-if TTnnn. Ti.__ i -■ 

tion of 1 i 
the simila 
it may be 
accepted 

there were in Burma during that period a large army of scldjers and cainD 1 
followers which materially increased the rice-consuming populrtion • no 1 
allow am e tins been made for the exports beyond the frontier of Upper I 
a : and the figure of yield (15 maunds of rire to the acre) is th.u 
worked out for the lowex province and may be too high for the mountain¬ 
ous tracts of Upper Buima. 


., uuuna h ciauy consump- 

seers per head. But as the amount thus shown is, judging from 
r results obtained for other provinces of India, exceptionally high 
pointed out that there are four possible errors The population 
:s •' mere estimate and may he considerably brlou m..,!.- . 
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But in addition to its exports to Upper Burma, the lower province has 
an extensive trade by sea to the provinces of India and to foreign coun¬ 
tries. Besides Upper Burma, it has also a small land traffic with Siam 
and Karennee. The following balance sheet of the rice traffic of Lower 
Burma may, therefore, be given for the official year ending 31st March 
1889 :— 


Destination. 

Exports. 

Imports. | 

Net Exports. 

Foreign Countries . 

Indian Ports . 

Land Traffic . 

Maunds. 

1^9,52,090 

5 , 35,493 

38,34,212 

Maunds. 

3 »o 

1,05,482 

20,749 

Maunds. 

I , 99 , 5 T , 7 ,5 ° 

4,30,016 

38,' 3,463 

Total 

2,43,21,800 

1,26,541 

2 , 4 ’, 95,259 


These figures have been purposely made to exclude from consideration 
t he transactions to and from ports within the province, and thus to exhibit 
the net exports from Lower Burma. Owing to the disturbances in Upper 
Burma the exports to that province, during 1887 and 1888, were abnor¬ 
mally high, ana the comparison with those of the succeeding year, therefore, 
showed an apparent, though not real, failing off, since the total exports were, 
during these years, adjusted by the temporary decline and again restoration 
of the foreign trade. A slight confusion is also occasioned through the 
fact that the financial year ends (31st March) in the middle of the rice 
season. An average of the transactions carried out during a period of 
years would, however, admit of the correction of this cause of confusion. 
To allow the above balance sheet to be compared with other published 
statements, it may, for example, be said that the average gross exports 
funder the three headings shown in the table) for, the past nine official 
ycArs ending 31st March 1890, have been 3,95,10,308 maunds or, say, 
1,411,082 tons, and the average net export of any period of years would 
appear ^never to have exceeded 40 million maunds. 

It need scarce be here added that paddy and rice have in these figures 
of Burma trade (asfin those of the provinces of India) been taken con¬ 
jointly. The error lhareby admitted into the calculations is, perhaps, more 
serious in the case of Burma than in any of the provinces of India, since 
the coastwise exports are in nearly equal quantities of paddy and rice. 
But even this fact is greatly minimised by the immensely greater quantity 
of rice exported to foreign countries. If we accept the balance -sheet 
as fairly correct, the net export deducted from the estimated production 
would leave the amount which in the year in question was available for 
local consumption That quantity expressed to head of population [vis., 
3,736,77!) would be about i seer per day. 

Mr. W. T. Hill, Director of Land Records and Agriculture, has recently 
published the following note on the Burma, traffic in rice:—“From the 
figures given on page 28 of Mr. O’Conor’s Review of the Trade of India 
in 1889-90, it would appear that the exports of rice from Burma had of late 
years tended to fall off. There is, however, every reason*to be satisfied 
with the prospect and, if the figures are carefully examined, it will appear 
that the exports have, on the whole, increased to a very satisfactory extent. 

Figures for the financial year (/.£., the year ending 31st March) are apt 
o be very misleading. That date falls in the middle of the busiest season, 
while the end of the calendar year is also the end of the rice season a The 
rice exported within any calendar year is, almost without exception, the 
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produce of the harvest which is gathered in January of that year. The CULTIVATION 
following table gives the exports of rice since 1878 by the calendar year :— Eurma. 


Year. 

Exports of 

Rice from Lower Burma 

To Upper 
Burma. 

To other 
countries. 

Total. 


Tons. 

Tons. 

Tons. 

1878. 

53 , 3 2 3 

789,464 

842,787 

1879 . 

4*, s 37 

802,289 

S44,126 

jS8o ..... 

5,6 77 

849,841 

355 , 5*8 

1881. 

5,243 

919,181 

924,424 

1882. 

39,764 

J ,°39,S66 

*,079,630 

1883. 

37 >$ 4 o 

910,804 

948,644 

18S4 . 

87,127 

763*801 

850,92s 

1S85 . 

96,363 

92S,S3S 

1,025,201 

1886 ..... 

77,044 

953.934 

1,030.97s 

1887. 

1 25,177 

953 ,6C14 

i,o7S,S4i 

1SS8. 

150,66s 

776,393 

927,066 

1S89 . 

58,504' 

954,059 

>,012,563 

1890 (actuals for nine months). 

37 000 

1 ,068,000 

1,105,000 

1890 (estimate for year) . 

50,000 

1,160,000 

1,210,000 


Trade, 


“ Now it is not clear why, when the rice trade of Lower Burma is under 
discussion, the exports to Upper Burma should be excluded. From 1879 
to 1SS3 the exports to Upper Burma were comparatively small, while in 
1887 and 1888 they were very large indeed, and the result was that the ex¬ 
ports to other countries were much lower than they would have been if pro¬ 
duction in Upper Burma had been normal. 'J here have been four very re¬ 
markable harvests in the series of years for which figures are given. Those 
-f January 1882 and 1890 were much above average, while in January 
1884 and 18S8 the crop was very short. If these facts are taken into con¬ 
sideration. it does not appear that, even if the exports to Upper Burma are 
set aside, the rice trade tends to fall off. The exports did not reach 900,000 
till 1881. They never fell below that again except when the harvest par¬ 
tially failed in two years. From 1886 to 1889 (excluding the year when 
the harvest was short) the exports to other countries were about 950,000, a 
very substantial increase as compared with previous years if 18S2, when 
the harvest was abnormal, be excluded. The very large increase of the 
present year is due partly to extension of cultivation'and partly to the crop 
being a bumper one. '1 he crop of January 1890 was probab’y no better 
than ‘hat of January 188?, but the exports to other countries will be 
1,160,000 tons as compai d with 1,040,000 tons in 1S82, or an increase of 
120,000 tons in eight >ears. 

“ But, as already mentioned, there is no reason why the exports to Upper 
Burma should be excluded ; and, if the total exports from Lower Burma be 
compared, it will appear more clearly that the progress on the whole has been 
steady. In the five years 1881—85 the total exports onlv twice exceeded 
1,000,000 tons; in the next five years they have only once fallen below 
1,000,000 and that was in a very exceptional year, when the exports trom 
Akyab alone fell from i6o ; ooo tons to 90,000 tons owing to destruction bv 
salt-water inundation. 

It does not appear that the trade is likely to be affected to any serious 
extent b\ the exports from Saigon, Siant, and Java to Europe and the 
Straits. The exports of rice from Saigon between the 1st January T890 
and the 13th October amounted to 440,971 tons as compared with 260,714 
tons in the corresponding period in 1889, but in that year the crop in 
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Saigon was a very short one. However, even with these large exports 
from Saigon, only 16,202 tons of rice v ent to Singapore and 33,893 tons 
to Europe. Again, between the 1st January 1890 and the 31st August 
there were only 8,466 tons of rice exported from Java to Europe and 2,872 
tons to Singapore, while the exports of rice from Siam to Europe from the 
beginning of 1890 have, according to the latest available information, been 
72,000 tons.” 

In drawing a comparison between the figures given by Mr. Hall and 
those used by the writer in the foregoing remarks, it should be borne in mind 
that the one statement deals with the financial, and the other with the calen¬ 
dar, year. The serious effect of this will be seen by the abnormally high ex¬ 
ports of 1888 to Upper Burma and the coincident low foreign transactions 
as compared with the immediate reversion of these figures during the three 
months of 1889 which fell into the official year ending 31st March. 

Mills axd Milling.—T here are now at work in Burma 45 mills for 
cleaning and husking rice. These employ during the working season 
27,084 persons and retain permanently in their employment 4,922 persons. 
The milling trade of Burma is accordingly a very important one. (Coiif, 
with Chapter on Trade, p. 653.) 

METHODS OF CULTIVATION, SOWING, REAPING. &c. 

“ By far the most fertile land is found in the delta of the Irrawaddy, and it is heie 
that the largest amount of rice and that of the best quality is grown. There are five 
methods of raising a crop practised in different part ; of the country : — 

t ■>' t —On the ordinary swampland in low-lying plains where the ra ; nfall is suffi¬ 
cient. 

2nd —On. level land from which the rain water runs off too quickly and irriga¬ 
tion has to be resorted to. 

3rd —On land near the river bank which is ubmerged and cannot be planted 
till after the highest rise. 

4th —In hill clearings. 

Sth— A hot-weather crop obtained by irrigation either by means of dams or by 
water-wheels. 

“ For the first three, ploughing commences about June, that is, as soon as the an¬ 
nual rains have sofU ned the soil and rendered possible the use of the primitive plough 
which is, in truth, little else than a harrow with long treth. The ploughman stands on 
the bar and the harrow is dragged about the water-sodT-n held till a smooth surface 
of mud has been obtained. In tlv. meanwhile nurseries have been prepared on some¬ 
what higher spots and the seed sown in them broadca t. By about July or August 
the fields ol the first two classes and the plants in the n irscry aic ready and the 
young plants aw dibbled in, two together at intervals. This portion of the agricul¬ 
tural labours is generally undertaken by the women and children, neighbours often 
aiding each other. In tne c?>e of the riparian lauds the plants cannot be put out till 
about September, the harvest begins in November end is over by January. The crop 
is cut with a sickle and collected at the threshing (loorin some places in carts, in others 
OR fledges, This is simply a portion of the field w made Hat 

and huid and a stake driven into th • ground in the middle. The sheaves are taken 
from the stack and arranged in two circular lines round the stake, one on the other, 
with the ears pointing in one row inwards and in the other outwards, and cattle are 
driven round and round treading out the grain It is then sifted, in some parts ot the 
country, bv a hand-winnowing machine (Ians fastened to a spindle being made to re¬ 
volve and blowing away the light grain and straw as the rice in the husk, poured in 
at the top, pa: es down betwu. 1 the revolving fans and a bell-shaped mouth at the 
end of the machine), but usually the method is more primitive ; a tad tripod is rai: d 
and a platform put up between the legs at five feet or so from the ground, over this 
and reaching down to the ground is a mat which serves as a kind of shoot to guide 
the grain in its descent; banging from the top of the tripod is a flat basket, a man 
stands on the platform and receiving from one below the baskets of unwinnowed rice 
he fills the hanging 1-r sket and up' i it, the good grain falls rn to the mat and thence 
on the ground in an accumulating heap and tlw light grain and chaff are blown awav 
by the wind. 

,f I ho hot weather crop is planted in January, Febi uary, and March, and o reaped 
about three months afterwards T he water necessary is usually obtained by throwing 
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a dam across a stream, but at Meng-doon in the Thayet district, and nowhere else, a CULTIVATION 
self-acting water-wheel is used which is thus described by Colonel Horace A. 

Browne— . 

« «It is simply a large paddle-wheel, constructed altogether, with the exception of 
the shaft, of bamboos. The shaft is made of some hard wood, i he floats are pieces 
of coarse bamboo mat-work. Between each pair of floats are two bam >oo baskets 
sloping outward at an angle of 45 0 from the centre of the periphery of the wheel. 

The frame-work on which the wheel rests consists, generally, of about eight moderate- 
sized jungle-wood posts, four of which are planted close to the water s edge, and the 
other four parallel to them further out in the stream. The shaft of the wheel rests 
on a cross-piece between the four posts, two on each side, which are lowest down the 
stream. I re wheel is placed so that the floats are j st under the surface of the water. 

T he current causes the wheel to rotate. I he mouths of the buckets are pointed 
down stream ; they have a slanting upward direction as they emerge from the stream, 
so that they retain the greater part ol the water with which they have been filled when 
below the surface, until the rotation of the wheel brings them to the top when they 
discharge thelrjconfcents into troughs above the edge of the river bank. 

“ * The banks of the Ma-htoon, where a view can be obtained at once of several of 
these spider-like machines in ceaseless motion their shafts humming loudly, and the 
waters splashing and sparkling all over them, form a singularly, interesting spec¬ 
tacle. ’* I .. 

“The toung-ya or hill-gardens are by no means peculiar to this country. Th*»y 
arc known in Mysore, intheCcntral Provinces, where,according to Captain Lewin, 
they are called f dhai-ya* and in Assam where they are called * jhoom,’ and this 
system of cultivation Is probably common everywhere in India amongst hill tribes; 
it is the only one which they can follow but it is most wasteful, and is the worry of the 
lives of our forest officers who never seem to lose an opportunity of inveighing against 
it. Having selected a site on the side of a hill, and the more thickly covered with 
bamboos and forest the better, the cultivator and his family set to work in April and 
foil everything. After two months’ drying the fallen trees and dried brushwood are 
set on fire and burn for several days, and some of the larger logs even for weeks, the 
ashes fertilizing tho soil. An ingenious method of lightening labour is oometimes 
adopted. The cutting commences from the bottom and the lower trees are only 
slightly cut on the upper side, as the woodmen ascend the hill they cut deeper and 
deeper and at last cut the trees completely through. T hus cut they fall on those 
below them and by their weight knock them down and the felling thus continues to the 
bottom. It is only in suitable localities that this system can be adopted. 

“ Immediately after the first fall of rain, the surface is slightly broken up with a 
kind < f hoe and the ashes mixed with it, and the seed, usually rice and cotton hr 
sesamum and cotton, is sown broadcast, and from this time onwards the principal 
labour is in keeping down the weeds. T he rice (which is not of the same kind as any 
of that grown in the plains) and sesamum are reaped in September or October, and 
the cotton balls are picked in December—April. After this the hill-clearing is aban- . 
done*!. 

“Where this system prevails the land is never measured, but the revenue is I 
assessed on the families working. The number of these hill-clearings in 1808-69 was 
51,352 and in 187 Burma Gazetteer> Vol. /.,p. 424—426). 

Hus / . an be bought in I and 1 hu-k- ( 

ing has in some parts of the country near large towns become a regular trade, but ' 
over by far the larger part of the country the rice for the family use is husked by the 
females of the family as it is wanted, tie stock of unliusked grain being kept : n gra- I 
naries adjoining the house. Tad grain is first twice milled by hand. The mill con¬ 
sists of a solid cylinder of' wood about two feet in diameter, the upper surface 
roughened by radiating lines a quaiLr of an inch deep bring cut in it; on this works [ 

..mi ict cylinder, the lower surface similarly roughened, with aa opening through it in j 
the shape of an inverted truncated cone; to one .side of this upper piece is loosely 1 
fastened the end of a long pole and by working this backwards anj forwards the up- 
per cylinder s made to revolve and ' • husk the grain which is passed in at the top \ 
and comes out between the two portion-of the mill. The rice is then winnowed either ! 
by throwing it up into the air when the lighter husk is blown away or in a hand- 1 
worked winuowing majiine, an Euyopeaq invention of la*, introduction into Burma. 

“ I he inner pellicle has now to be reinovpd and this is done by pounding, either 
by hand with a tong, heavy, massive p silo in a large wooden mortar, oc in a soine- 
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what similar mortar let into the ground; in the latter case the pestle consists of a 
short but thick bit of wood let into a long one near the end and at right angles ; this 
long one is supported on two low uprights near the end furthest from the mortar in 
such a way that the end of the pestle rests on the mortar; one or more persons by 
standing on the further end depress it into a hollow made for it in the ground and 
raise the other end, and as they step off the pestle falls with great force on the rice 
which has been placed in the mortar ; this alternate stepping on to and off the 
4 pestle-bar * continues until the work is finished ” ( Burma Gazetteer , Vol. I., p. 404). 

Burmese Diet — “There are ordinarily two meals a day, one at about eight in 
the morning and the other at about five in the evening. The staple article of food 
is plain boiled rice ; with it is taken a kind of soup or thin curry of vegetables, chillies, 
and onions, a pinch or two of fish-paste, a little salt, a little oil and, if it can be afford¬ 
ed, fish or meat ; often fried salt-fish is added to the meal. As a condiment is used a 
mixture of fish-paste, chillies, and onions fried together. The rice is placed in the fiat 
lacquered dish, called by at, and the soup and condiment are placed in small cups and 
the whole family eat together” ( Burma Gazetteer , Vol. I., p. 404). 

XI.—CULTIVATION IN ASSAM* * 

References. — Annual Reports of the Department of Land Records and 
Agriculture, 1886-87 to 1888-89 ; Assam Gazetteers , Vols. /. & II. ; Agri.- 
Horti . Soc., lnd.. Transactions , ///., 58; Jour. {Old Scries), IX., 240-246; 
X., Scl., 1 ; XII., Pro. {i860), 8 , 9 , 39 ; {New Series) II., 91-102, Pro. 
{1870), 7 8, 79; HI., Sel., 5. 

Area under, and Traffic in, Rice. 

The Agricultural Statistics of British India, published by the Imperial 
Government, show that the Province of Assam had 1,262,791 acres under 
rice during the year 1888-S9. If this be supposed to yield 13.} maunds 
clean rice per acre, the total production would have been 1,70,47,67b 
maunds or, say, 608,846 tons. 

By rail, road, and river, Assam exported 13,26,352 maunds of paddy 
and rice combined and imported 3,52,542 maunds, thus showing a net ex¬ 
port of 9.73,810 from the province. The exports of paddy alone were a 
little in excess of rice, namely, 7,35,235 maunds of the former and 5,91,117 
of the latter. The neighbouring province of Bengal drew the major por¬ 
tion of these supplies—11,12,002 maunds in all, which consisted of 7,34,169 
maunds of unhusked, and 3,77,833 maunds of husked, rice : 54,390 maunds 
were received by the town of Calcutta, a portion of which may, therefore, 
have gone to foreign markets. 

The statistics of the river-borne trade (which are included in the 
above statement) display some features of interest. For this purpose the 
trade of the Brahmaputra and Surma valleys are considered separately. 
The Brahmaputra valley received most of its imports in cleaned rice (not 
paddy), from Eastern and Northern Bengal {•viz., 1,85,065 maunds and 
1,12,976 maunds, respectively), while its exports amounted to only 41,793 
maunds, mostly paddy, the major portion going to Northern Bengal. 
The Surma valley carried on its chief export transactions with Dacca 
(6,49,634 maunds of paddy and 5,22,318 rice), while its imports were nomi¬ 
nal, viz., 24,296 cleaned rice and no paddy. Thus the Surma valley is 
the chief exporting portion of Assam, while the imports go mainly into the 
Brahmaputra, apparently to supply the large demands of the tea gardens. 
The statistics of both the valleys show an import of 3,52,996 maunds and 
an export of 13,00,819 maunds (paddy and rice together). Of the im¬ 
port's, 57,254 maunds were conveyed by boat and 2,95,742 by steamer. 
Of the exports, 12,91,415 were cart ^d by boat and 9,404 by steamer. 

Assam has a very insignificant trade with the countries on its frontier ; 
1,994 maunds being imported from Naga, Mishmi, l.ushai, and Tipperah 
Hills, while 6,619 m acmds were exported, mainly, to Bhutan and Towang. 

The above figures show a r.ct export from Assam of 9,78,435 maunds, 
which, deducted from the estimated production, would leave a surplus for 
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sent a daily consumption of a little more than jrd seer per head. 

Varieties and Races of Rice grown in Assam. 

The Annual Reports of the Department of Land Records and Agricul 
ture published by Mr. H. Z. Darrah contain much interesting informa¬ 
tion on this subject. The attempt to classify the Assam rices became a , 
necessity in connection with the numerous crop experiments which were 
conducted under the orders of Government. It was felt that the yield 
was so diversified, through the complexity of forms, that it became im¬ 
perative to treat each race separately. And, doubtless, future more extend¬ 
ed enquiry into the rices of India generally will render a similar course | 


in 
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Provincial 
Methods; 
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indispensable, at least in the provinces that produce two crops a year. 
An average provincial yield per acre, such as has been shown in the above j 
provincial chapters, may serve a useful purpose in affording a starting | 
point of comparison in agricultural and commercial returns, but the 1 
factor to be adopted as the average can only be approximated to truth 
when (as in Assam) the actual yield of each form has been first deter¬ 
mined and then followed by a calculation worked out to cover the error 
(incident to all the figures given by the writer) due to the relative extent 
of cultivation of each race. While fully conscious of errors on every hand ! 
and of the imperfect nature of the available information regarding rice | 
cultivation and trade in India, the writer has thought it the better course ' 
to follow a definite plan as he may thus suggest valuable corrections j 
which in time may lead to the production of an article on this very im- I 
portant staple that could lay claim to greater accuracy than the present. I 
The results obtained by Mr. Darrah, in the yield of the various kinds of | 
Assam rice, fully justify this admission of imperfection. So diversified arc | 
the returns, that without a knowledge of the actual acreage of each crop, it j 
would be unsafe to hazard a definite statement as to the total production 
and available surplus. Following the plan adopted, however, with other 1 ; 
provinces an average production of 13I maunds on the total Assam area | 
of rice has been assumed in order to show a figure equivalent to local 
consumption, after the balance has been struck of imports and exports. 

In his Annual Report for 1887-88, Mr. Darrah discussed the Assam 
rices under two sections which practically correspond to the chief Bengal 1 
crops, viz. % Early or Summer and Late or Winter Kices. These terms allude 
of course to the season of harvest. He then suh-divided each of these into , 
the two great geographical sections of the province, vie., Assam proper or th 
Brahmaputra valley and Sylhet and Cachar. In his subsequent report he 
adopted an elaboration of this classification according to the names of the ' 
chief recognisable races of the crop. This latter system may be here d»s- i 
cussed while bringing together all the facts regarding each form which j 
have appeared from time to time in Mr. Darrah’s reports — 

(A).—Rices of the Brahmaputra | (Bb—R ices of Sylhet or Surma 


2. 


Valley. 

Salt — 

(а) Lahi dhdn. 

(б) Bor dhdn. 

Ah u — 

( c ) Broadcasted. 
(•/) Transplanted. 
Bao*— 

(f) Broadcasted. 
(/) Transplanted. 


Valley. 
Low-land 
High-land Aus — 

(g) Transplanted. 
( 7 i) Broadcasted. 
MurdH. 

Sail. 

Low-land A man. 
High-land itiwH.-*- 
(1) Transplanted. 
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(B). — Rices of Sylhet, kc.—contd. 
(j) Broadcasted. 

IO. I\ at aria. 

IJ. Sail brtra. 


(C).— Rices 01 

12. Du mat. 

13 . Murali. 

14. Asm. 

15. Sail. 


Cachar. 


Thus it will be seen Mr. Darrah deals with the Assam rices under is 
main sections with, in some cases, sub-sections; but it will be discovered by 
the remarks that follow that these cannot exactly be regarded as is distinct 
races. Several are the exact equivalents of each othci* in the three areas 
and have been separately dealt with more from agricultural and commer¬ 
cial considerations than structural peculiarities. 

1. Salt of the Brahmaputra Valley — 

I Ins, Mr. Darrah says, is the general term applied to all transplanted 
lice which is grown on land lower than that required for dim, and higher 
than that needed lor bao. “ It is sown about May and June, transplanted 
J u y. and Aug? st * and reaped in December and January. Some varieties 
liter but slightly from transplanted bao. Sdli is always transplanted. 
Lain (than comprises the finer varieties of salt, which arc transplanted 
rather oarlier than the other kinds and on comparatively higher lands. 
borxthan includes the larger grained varieties of sdli, transplanted later 
than lain dhan and on comparatively lower lands.” Mr. Darrah shows 
that the average yield, out of 85 experiments with the Brahmaputra lain 
form of -aU f was 1,159ft P cr acre of paddy. Out of 241 test harvests, he 
gives the average yield of bor dhdtt as 1,821ft. “The experiments in sdli 
o_ both kinds number up to date 2,439. They were made over 814*62 
acres with a total crop of 1,247,947ft, and yield a result of 1.532ft of 
threshed grain per acre, or, roughly, nearly 20 maunds.” This, it will be 
observed, is the yield of clean paddy, but following the rule adopted with 
other provinces a deduction of 25 per cent, should be made to obtain the 
yield of rice or, say, 15 maunds. 

2. Ahk— 

riiL is the name given to “ the very numerous kinds of rice which grow 
on high lands, require but little rain, are sown from March to June, and 
reaped from June to September. Ahu is sometimes transplanted, but 
only in the case of the later varieties. Usually, it is sown broadcast. 
Many varieties germinate well without a drop of rain.” 

The average yield of transplanted dhu, in the Brahmaputra valley, 
was lound to be 1,3801b of paddy out of 92 experiments, and of broadcast 
sowings out of 305 test cases it was found to be 1,300ft paddy. Mr. 
Darrah :ates that the total number of experimental harvests to test the 
yield of d!ia rice have “ up to date been 1,105, the total area cut 381*50 
acres, the total crop 504,190ft, and tlie average outturn 1,311ft of thresh¬ 
ed but unliusked grain per acre, or, roughly, about 17 maunds.” This 
acre Ced l ° nCC ^ a deduct ‘ ono ^ 25 per cent, would be, say, 13 maunds an 


X]0 ./• Bao dhdn — 

This comprises the varieties grown on the lowest, lands which will 
support rice. It is sown in March and April, and cut in No\ember and 
ecember. \V hen transplanted, the operation is performed in July and 
ugust. i his is said to correspond to the dm an and kataria rices of 
bylhet and to asra of Cachar.” 

In the Brahmaputra valley transplanted bao vas found to give the 
I average yield of 2,240ft per acre and of broadcasted the average, in 152 
1 experiments, was found to be 1,254ft. Discussing the final results of all 
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the experimental harvests with bao rice Mr. Darrah says : c< The average 
outturn per acre for 155 experiments, with a total crop of 68,6471b, over ( 
54*25 acres, is 1,2651b, or, roughly, 16 maunds” (of thrashed but not 
husked grain or, sav. 12 maunds of rice). “ In these experiments, however, 
nearly all the crop cut had been sown broadcast.” (Conf. with 8 and 9 
A man below.) 

4 & 5. Arts of the Surma Valley— 

The former (highland form) is sown in the higher parts of the district 
of Sylhet usually broadcast but occasionally transplanted. It is put down 
in March and April, and harvested in August and September. The latter 
(lowland dus ) is grown in the lower parts of the district, but is never 
transplanted. It is sown in January and February, and cut in May and 
June. 

These rices are often grouped along with murdli as early rice? : they 
are practically the same as the dhu of the Brahmaputra valley and the 
dutnui and murdli of Cachar. Takenjtogether the early rice experiments 
in Sylhet have, during the six years up to date, been 21S in number ; 57*96 
acres, bearing a crop of 65,4911b, have been cut, and the general average 
has been 1,130!!) or, roughly, over 14 maunds of paddy or, say, ioj maunds 
of rice.” 

6 , Murdli of Sylhet or the Surma Valley — 

This is generally sown on lower land than in the case of dus of the I 
highland form but on higher than the lowland. “ It is put down in Febru¬ 
ary and March, and cut;in June and July.” (Con/, with Nos. 4 and 5 
above.) 

7 . Sail- W .. 

This rice is always transplanted. f< It is sown in April and May, 
transplanted July and August, and reaped November to January. It.is 
grown on land almost as high as that which grows dus,” 

$ & 9. Aman — 

As in the case of rfwsthic may be referred to two sections owing to the, 
height of the ground on which it is grown. ” In the higher parts of the 
district it is transplanted like sail, but is sown and gathered about a 
month earlier than that crop. In the lower parts of the district one variety 
of dmatt is always sown broadcast, as the early rise of the water allows 
no time for transplanting. This is the long-stemmed kind, which grows 
with 0 steady increasing flood, unless swamped by a sudden rise of water.” 
These drr.an rices are, therefore, [sown in March and April arid harvested 
in October and November or a month earlier than sdil. The above descrip¬ 
tion of long-stemmed dmatt correspond, very closely, with the rayanaa, 
baoa, and khama rices of Eastern Bengal. (Conf, with pp. 543 ct. seq,) 

Mr. Darrah in dealing with the yield of uman rices says :—“ Experi¬ 
ments in lowland and highland dman and kataria have up to date been 
grouped together under the generic name of dman. The corresponding crop 
m the Brahmaputra valley is bao and in Cachar asra. There have been 
386 experiments during the last six years ; an area of 104*71 acres, with a 
crop of I57»3481b having been cut, and the net result is an average out¬ 
turn of 1,5021b, or, roughly, nearly 19 maunds per acre, or, say, 14} 
maunds of clean rice.” The dman rices of the Surma valley thus giro 
about 3 maunds an acre better yield than the cm responding bao rices of 
the Brahmaputra. (Conf, with No. 3 above.)' 

10. Kataria — 

This is said to a form dnant which is sown in April arid May, 
transplanted in May and June, and reaped in October and November 
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11. Sail burn — 

This is “grown on the lowest lands, and therefore mainly in Sunam- 
ganj and its neighbourhood. It is always transplanted and generally irri¬ 
gated. It is sown in October and November, transplanted in December 
and January, and cut in April and May.” This i* crop stands alone, there 
being nothing like it in either the Brahmaputra valley or Cachar.” It is 
transplanted when the main winter crop is being cut.and reaped at the 
same time as the boro rices of Bengal to which group it probably belongs. 
“ The lands used are those portions of the haors, or large natural depres¬ 
sions in Sylhet, which are left dry by the receding of the water in the cold 
weather. " Embankments (locally called oils) are formed and the water 
from the lowest part of th ehaor, where it is never quite dry, ladled up to the 
land occupied by the crop.” Out of 163 experiments, the average of 1,5451b 
was obtained, or 19} maunds paddy equivalent to 145 maunds rice. 

1 2, Dumai rice of Cachar — 

Is said to be the Cachar rices which correspond with the forms of aits 
which are always sown broadcast on high lands in April and May, and 
reaped in July and August. It is never transplanted. In his report for 
1888-89 Mr. Darrah says of this form of Cachar rice : “ dumai and murali 
have hitherto been included in one under the head aus, or early rice. 
During the last years, including 1888-89, 87 experiments in early rice were 
made, involving the cutting of a crop of 28,io6Id, on an area of 23*13 acres. 
The result gives 1,2151b, or, roughly, 15 maunds, as the average outturn 
of an acre.” That return was of clean but not husked paddy, but, making 
the usual reduction of 25 per cent, for husking, the yield would belli 
maunds of rice. 

13. Murali of Cachar— 

This is sown in March and April, and is sometimes transplanted 
about May. The crop is reaped in June and July. 

14. Asra — 

This is sown in March and April in low-lying lands, and is reaped in De¬ 
cember. It is never transplanted. “ It belongs to the same class as amau, 
a variety never grown in Cachar, as it requires deeper water than asra. f* 
In five experiments the average yield was found to be 1,574th per acre or 
19'J maunds of paddy, which reduced to rice would be 14] maunds per acre. 

13. Sail of Cachar— 

It is practically the same as the sail of the Brahmaputra valley and 
! the sail of Sylhet. Out of a total of 123 experiments, the average yield of 
this rice was found to be 1,5851b, or 19$ maunds paddy equivalent to 14J 
maunds rice. 

CONCLUDING NOTE ON 
THE CULTIVATED RICES OF INDIA. 

The most careful consideration of every remark made by Mr. Darrah 
regarding the above 15 forms of rice has failed to enable the writer to 
assort them under the four great sections which on certain structural pecu¬ 
liarities have been established in the chapter devoted to the botanical 
account of Oryza {Conf. with pp. 503- 507). This is, however, not much to 
! be wondered at, for with even good dried specimens before one it is not al¬ 
ways possible to pick outan aits from an dm an or from a boro rice. But it 
has to be admitted that the use of such terms is to be deprecated if the agri¬ 
cultural conception s of these forms arc, like the L imcal, so meagre that it 
becomes possible to speak of a boro rice as a variety of dmnn. This can 
only be the case by supposing the terms interchangeable in the various 
provinces of India in which case it would be advisable to relegate them 
with the thousands of other local names and refrain from their use in any 
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system of classification. This naturally leads one back to the belief that 
Roxburgh and other authors who classified rices by their seasons of growth 
laid down the principle upon which it is desirable the rices should be agri¬ 
culturally grouped ; at all events, until such time as botanical research can 
frame a classification by which the local forms of aus , avian , boro,sail, dhu, 
kataria , &c., &c., can be arranged under new and arbitrary names not 
open to the ambiguity occasioned through the possibility of a so-called dman 
not being dman. There can be no doubt, however, that the forms of Assam 
rice, specified by Mr. Darrah are local manifestations which are recognised I 
under the names given, and that as special adaptations to the environment 
in which they are found, they are of vital importance in agricultural statis¬ 
tics and rural economy, since they could scarce be interchangeable, give 
different yields to the acre, and possess in the markets special properties that 
recommend them to different purchasers. These remarks, therefore, have 
been made purely and simply to guard against the false impression that 
an dman rice from Assam or any other province belongs of necessity to 
the same class in Bengal. There is no other reason for wishing to estab¬ 
lish the dman, aus and boro rices of Bengal as denoting the primary sec- I 
tions of the cultivated forms of Oryza sativa than the fact that Bengal . 
is the chief rice-producing country. These three classes were recognised i 
by Sanskrit writers under the names ol Salt, Vrlhi , and Shashtika, and thus 
lay claim to being the classes formed by ancient writers. But if future ! 
study can establish these, on a combination of structural peculiarities and 
agricultural manifestations, then it would certainly be desirable that the 
rices of all the provinces of India should be spoken of as belonging to these 
or other recognisable groups. 

IMPROVEMENTS IN RICE 
CULTIVATION AND QUALITY OF STOCK. 

Effects of Improved and Scientific Agriculture. 

Throughout the District Gazetteers, the remark occurs, almost in every 
volume, that no improvement appears to have taken place within historic 
times in the methods of cultivating this very important article of food. 
In connection with the remarks about Bombay, however, it will be found 
that a distinguished botanical traveller (Dr. Hove) affirms that the people 1 
of Thana had only recently (i 787) adopted the system of transplanting! 
the seedlings from a specially prepared nursery. In most parts of India 
thb history of this highly beneficial method is involved, however, in the | 
same obscurity that characterises every feature of rice culture, so that it ! 
cannot be discovered from whence and how'this system was diffused. The ! 
* numerpus district accounts which have been freely quoted in the provin¬ 
cial passages* above, while they frequently contain much in common, will 
be found k<> each manifest some special peculiarity. These departures from | 
the standard system are often doubtless direct adaptations to the require- 1 
mentsof climate or soil, but some, as in the case of the high manuring pur- i 
sued in Bombay, are outcomes of a better system of agriculture such as that 1 
which characterises the Western Presidency. That great improvements 
could be effected, there would appear to be no doubt. The argument, in j 
support of this statement has already been advanced that the superior yield 
in one province as compared to another, can easily be shown to be more a I 
result of better cultivation than of any inherent adaptability of soil or I 
climate. But if this needs further proof than afforded by present indian ' 
agriculture the case of America may be cited. 

Experiments at Acclimatization of Carolina Rick. 

According to all accounts, India gave towards the close of last century 
a mere handful of rice seed to America. Cultivation in the hands of Euro- 1 
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pean planters resulted in the New World, not only becoming a rice-produc- 
mgf area, but in the finest and most profitable of all knbwn rices bein 0- 
those developed by American enterprise. The result of the American 
success has not been a stimulation in India to improvement by selection 
and better culture, but in what it is feared must be characterised as a 
fruitless endeavour to bring back to the mother country the improved 
S r 0< ^' The extent of these experiments, in the acclimatization in India 
of Carolina rice, have been fully made known, in the Memorandum 
Regarding the Introduction of Carolina Rice into India , published in 
1S79 b y T the Revenue and Agricultural Department of the Government of 
India. It would, perhaps, serve no very distinct purpose to republish the 
main facts there brought out, suffice it, therefore, to say that failure (with 
very few exceptions) was the universal verdict, but failure not so much to 
grow the nee and produce a large yield, but failure to induce the people 
to grow it or to cut the produce when grown. The following pas¬ 
sage taken from Mr. Charles Benson’s Saidapet Experimental Farm 
T l ?l ,nl a]ld Gmj/emay be given not only as showing the degree of success 
that has attended Carolina cultivation in Southern India but asrepresent- 
ativc of all the other parts of India where its cultivation was found 
possible :— 

“ Many experiments have been made with this variety, both with seed 

imported direct, and with seed raised in this country ; the results have 
been highly satisfactory, and have proved that the native system can be 
adapted to its growth, if only less water be used, deeper cultivation be 
adopted, and more attention he paid to drainage: good results can be 
obtained either by sowing the seed at once in the paddy bed,or by sowing 
it in a seed beu and afterwards transplanting the plants into the paddv 
bed; either procedure may he juslitied by the peculiar circumstances of 
the rayat : it has been found that remunerative crops of country paddy can 
be produced on a soil that altogether fails in producing a fair crop of 
-aroltna paddy, and also that a soil which one year produces a good cron 
of this gram may, in the next year, not be able to produce even half a 
crop, thus, soils which in i8;'> pioduced as much as 2,oooIb per acre of 
Can,h V a paddy yielded in .871 only half as much, .byugh equally as well 
cultivated and manured : the explanation of this is simple; the soils which 
produced such good crops of Carolina paddy in .870 w ere in a fresh slate 
at the paddy was sown ; they had not been under wet cultivation 

for set. lal years, while those sown in the following year with this paddy 
had been under wet cultivation in the previous y, ar, and had become mere 
or les-, reduced, by the stagnation of the irrigating water in the sub-soil, 
to the 1 ondition of the more inferior descriptions of paddy land, or, in other 
words, to a sour, unhealthy, soapy condition, in which atmospheric agen- 

c theHocUrfr!m C t n ° uffecl Rood, in which plant food was 

ctlwi locked up and rendered inert, or lormed Into combinations more or 
less injurious to vegetable life, but whose surface to a depth of 2 or 3 
7. , ™? re . T le? \ heaUh y. an ; 1 capable of producing plants of a low 

n i l i'i tJS ' 0 ’"Mcr-tan'l why, on a soil in this condition, Carolina 

paddy seldom docs well, while country paddy may thrive. The former 
feeds deep down in the sod, it has long deep roots, varying in length 
un.'cr average circumstances, from 4 to 6 inches, v. hde few of the rootlet* 
me horizontal. It is very differ,. til u ,th the roots of country paddy ; nearly 
the whole of it- rootlets ladiate ..vcr the surfa, - - f the'ground at right 
angles to the sUm of the plant. They are seld.an more than 2 or 5 inch' , 
in l< "gib, and are so. mterwovt n as to form a sort of network well suited 
•r support,r,.- the plant on the semi-liquid mud in which this variety 
delights to grow. Hence a soil in a bad physical state, if it onlv has a 
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healthy surface 2 or 3 inches in depth, may produce fair crops of country 
\ paddy, though it will entirely fail in producing a crop of Carolina paddy. in 

. On such a soil the Carolina paddy would start as well as the country | Cultivation. 
, • paddy,'and would continue to grow as well, until its roots began to pene- i 
irate below the aerated soil, when its growth would be checked, anc. it 
-.would gradually turn yellow and sicken. 

> It was expected by many that the sample imported would deteriorate; 
thls'does not necessarily follow, for, although deterioration must take place 
if it be grown under very unfavourable circumstances, if properly culti¬ 
vated it will not. * In preparing rice from • ordinary • Carolina paddy, by 
*> vmeans of the pestle and mortar, in the usual manner adopted by natives', 
fhe following results were obtained :— 

Percent. Yield. 


Clean rice &7 ' 2 4 4^4 

Small rice .S‘4S 

Tour ........ 5"*4 

Husks, &c.. 


loo* to 


Regai ding the cultivation of the crop the following advice is given : — 

“ Soil, &c.— Carolina paddy has a very strong aversion to stagnant 
water j therefore avoid all land on which, from imperfect drainage, water 
is likely to collect and stagnate. Remember that water may stagnate in 
the soil as well as on its surface. Select good healthy paddy-land, resting 
on a moderately porous sub-soil and with a surface sufficiently high, that it 
will not become a swamp during the rains, while it is yet sufficiently low ’ 
to admit of being watered at a moderate cost. In the endeavour te avoid 
a soil that is too retentive take care that you do not select one that parts 
too readily with its moisture, as a soil with this defect is as objectionable , 
as one that is too retentive. Endeavour to select a soil that is neither too 
retentive nor too porous : in every taiuq there are hundreds of acres of wet 
land that fulfil these conditions. These observations refer chiefly to the ; 
physical or mechanical condition of the soil. It is of much greater ini- I 
poi tance to secure a soil in a good physical condition than one in a high ! 
manural condition, as by the application of a suitable quality and quantity 
of manure the last-mentioned condition can so readily be secured. Land 
which is put under irrigation for the first time will nearly always produce 
good crops of Carolina paddy. 

“ Preparation of the 5 W/.-LThe soil may be ploughed. and worked in 
the dry state for sowing, or it may be ploughed under water and puddled. 

I much prefer the former arrangement; the latter is sometimes attended 
with advantages, but the evils which result from the wretched state in 
which the soil is left by the \ rocess arc frequently of a very serious kind. 

Hut, whatever plan you adopt, take care to give the s«*il a liberal applica- ; 

tion of good manure during the time it is being prepared for the reception Manure. 

of seed. 4^5 

“ Seed and Sowing. —Choose a fresh sample of seed ; ii should be ot a 
rich golden colour ; the sample should be uniform L th as regards colour 
and the size of tin grain ; if the seed is mixed with the seed of country 
paddy (which is the case almost invariably with all country-grown samples), 
and you cannot get a pure sample, you may, by using a fan and a bam- I 
boo sieve, remove the greater portion of the indigenous grain. Before 
you finally select the seed you should test its vitality. You may do so in 
the following way : — 

•'Take o shallow vessel—a soup-plate will answer admirably; place 
about i inch deep of gm.-d garden soil in the plate, and scatter owr the 
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k \°? S i e r CdsC< ? ver thls . Wlth a P iece of mu slin, and over the muslin place 
about half an inch of soil. Keep the soil damp. After' a few days the 
muslin with Lne upper soil may be lifted off and the condition of the seed 
ascertained. The number of seeds that have germinated will give the 
percentage of vital seeds. But you had better make duplicate experiments 
and take the average of the results obtained as. the percentage of vital 
grain; ascertained in this way the results of the test are more trustworthy. 

‘ Having selected suitable seed, and having prepared your land for its 
reception, you may proceed with the sowing. You may sow the seed at 
once on the land, or you may sow it in seed-beds and afterwards trans¬ 
plant the seedlings into the field. If you adopt the former of these 
arrangements, you may sow, say, at the rate of fifteen measures per acre 
on either dry or puddled soil ; if on dry soil, you may take the sc^d in its 
natural state and broadcast it or drill it in ; but, if you prefer to sow on a 
pud dice surface, you may sprout the seed before you sow it, but when this 
is done you can only sow broadcast. When transplanting is preferred, 
take care that the nursery-bed is deeply dug and thoroughly manured. 
YY hen this is done the roots of the seedlings are small and compact, and 
the plants can be raised with ease and without suffering any injury in the 
operation. To produce seedlings for transplanting, sow eight measures 
or about 1 3 ft; of seed in the nursery-beds, for each acre "of land to be 
planted ; less will probably suffice, but this quantity will provide against 
any loss. Hie seedlings may be lifted for transplanting, when three or 
tour weeks old : they may be planted in the field in the puddled, or wet 
soil, at distances of from six to nine inches apart, a couple of seedlings 
being planted together. It may be good practice either to sow the seed 
at once in the fie ld or to sow it first in the nursery, and afterwards to plant 
out the seedlings in the field. Thus, when the area to be sown is large the 
season late, labour scarce, and seed plentiful and cheap, we would adopt 
the former plan, and the latter, when the seed is scarce and dear, the area 
to be cr- ppcd small, the weather favourable, and labour plentiful. 

ri^ahug. In whatever way the land is sown or planted, it should 
be moderately watered on the same day; this enables the seed to meet 
with a good bed and fixes the roots of the seedlings. It is seldom ncces- 
s Y ry f tC ; flood f th . e land exc ?Pt to kill weeds or insects, especially after the 
plants begin to shade the soil. The endeavour should be to keep the land 
nZT Z 1 P ’ ai ? d " ot . alternately in a stale of puddle, and dry and 
OTd^ary cul^e. , ^ S common ty tbe Clse with wet land Znder 

‘‘ After-cultivatio «.?. —These are of a very simple nature; it is o n I v 

Jh , ar > t0 kce P the crop free of weeds and to thin out a few of the plants 
if the crop grows too luxuriantly ” P 

}. ndia k es P e . cia,I y . in Government Experimental Farms, 
and -° f and J°f ntmue from t,me tiJ time to be thrown under Carolina 
and othu improved forms of American rice, but, as already stated the 
results have not even yet passed beyond the experimental rtage, and in no 

n to the \h bC Sa r lhat th ^° sll P er,or rices have found their way 

f d f f he ° ,d,na 7 cultivator such as has been the case with 
alS o ° r r ° f COUOn * *^ r * Liotard < in the Memorandum already 
I dfa J*Nove^£\ UP lh 1 ^ SultS tl \ C «P^iments throughout 
Z ‘ ‘ • , ? v * r > definite conclusions can be drawn from the experiments 

su nn.insed m the preceding chapter. In the Madras President a fair 

'ttoSuLrirtt n C Hrnt S f fr aUeBdcd ‘r trials ’ ,he ( ' ,ilur ' s as reported by 
l uthl i l Government Farms, in many instances, to he allri- 

buted to ordinary causes under control ,n average seasons and to mis 
management or to wilful neglect. In ,hc B.-.nbav Vrffi the result 
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Burma, there have been more failures than successes . an g f 

would lead to the belief that, though Carolina r.ce can ^ successfully 
grown in these provinces if it is properly cultivated, ye P P .. . • 
hke this rice and it is liable to risk from which the indigenous variety is 
free. In the Punjab the poorer and more numerous classes live on dry 
grains, and the wealthier prefer their own very superior nee £ 

Kangra and thereabouts. In Assam, in Berar, and in Mysore, the expe¬ 
riment? resulted in failure, and a continuance of them has been deprecated 
by local authorities. In the Andaman Islands the trials have succeeded 
satisfactorily, and the Carolina rice has displaced, or nearly displaced, ..he 
Bengal variety which had hitherto been grown inere. . , , 

“On the whole, it would seem that the Carolina rice seed was too widely 
and too indiscriminately distributed. It might, perhaps, have been more 
satisfactory if one or two well-managed experiments had been made in 
each district and a trustworthy record kept of the results. This is a lessor j 

learnt for future guidance.” . . , 

Mr. C. B. Clarke (Keiv Bulletin , 1888, p . 289) thus characterises the = 
Government efforts towards improving the quality of rice grown tn India : 

“ The Carolina rice has a large grain ; it does not follow that the produce 
per acre would be larger, far less that it would be more valuable than that 
of Bengalee small-grained kinds. Government for 20 years past has been . 
sending round this Carolina rice for trial in Bengal. A bag of seed ncc 
is sent to each collector ; the collector hands it over to some Bengalee 
gentleman supposed to take an interest in agriculture; the reports ..ra.!\ , 
got in by the Bengal Secretariat are tound, on the whole, unfavourable. 

In 1870, the Bengal Government called on the Calcutta Botanic Garden to , 

- try Carolina rice. The Curator, Mr. John Scott, grew it on ordinary 
rice land outside by Bengalee cultivators in their own way, merely super¬ 
vising them to see that the rice was forward in the seed-bed, the land 
thoroughly cleaned, and the dibbling early. There was a very heavy 
crop, but no native dealer would purchase it, and it was finally bought by 
a European merchant for export to London. Government is still (up to 1 
three \enrs ago) sending round bags of experimental Carolina rice to the | 

collectors. The Bengalees distinguish shades of flavour in rice; they 00 
not like American or Burmese rice; they do not like large-grained coarse 3 
rice; and they do not like newly harvested rice, as they say it disagrees) 
with them extremely. The row a rice in Mymensingh, harvested in De- 
cember, is,kept in raised, well-thatched granaries till the following August, , 
when the Calcutta traders’ large boats arrive; it reaches Calcutta just 
aged enough for the Calcutta Babus to eat. In the 1874. famine Govern- | 
ment imported'Burmese rice largely into Behar and distributed rations of , 
it to those employed oi\ the famine relief works. But these recipients I 
largely sold their rations to traders, by whom the Burmese rice was export- | 
ed back to Burma. ” 

On the general subject of improvement of rice culture Mr. C. B. Clarke 
offers some salient remarks with which this chapter may be allowed to 
close: —“ Next I come to proposals that have been made to teach the Ben¬ 
galees how to grow rice belter. A favourite proposal is to give them n 
English plough, which shall go deeper than the native cultivator and bring 
tip fresh soil. 1 pass by the practical difficulty that in none ol the ter¬ 
raced fields, and in none of the small holds, without a revolution in bound¬ 
aries and customs, could such a plough be used. The plough is the most 
perfect implement yet devised for setting in creeping grasses, as conch ; 
it cuts the creeping rhisome into convenient lengths, and b\ the turnover 
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buries the fragments deep. If in England a farmer is about to put in a 
large field of barley or beans and sees a patch of couch grass in the fallow, 
he misses that patch with the plough, and at some dry time in early sum¬ 
mer he turns in a party of boys to tease the grass thoroughly out. * Some 
bad (or about-to-quit) farmers will plough a field full of creeping grass 
to get a corn crop ; they get an inferior corn crop and the field is then found 
(in vulgar parlance) to be “clean run out,” or (as I should rather put it) 
to be so thoroughly foul that it will take two years at least and a heavy 
outlay to get it straight. Now in India we have, not one or two, but many 
creeping grasses to contend with ; the safety of the Bengalee cultivator 
is that he has a hard pan, impervious to creeping grasses, which his culti¬ 
vator travels upon but never has broken. He gets the creeping grasses 
well out of the top 4-6 inches of his soil, and has a full crop on his shallow 
tilth if the water is right. I may add that if a Bengal field was ploughed 
with an English plough just before dibbling, I doubt whether the rice would 
get a firm enough hold. 

“ I have never inspected a Government experimental farm. Dr. Watt 
tells me that on one of these he has known the skilled European agricul¬ 
turalist plough deep with an English plough in April, as soon as the first 
rains had softened the ground a little. The field was then left till July or 
August when it was tilled in the native fashion and dibbled with rice. By 
this plan a much better crop of rice was obtained in a season when the 
rain ran short than in the adjoining native fields. 

“ I have no doubt this would.be the result. The English skilled agri¬ 
culturalist in this case would have been careful to have the land perfectly 
clean before he commenced on it with his English plough. 

“ I am not at all sanguine of success in applying the English plough in 
Bengalee hands to rice-growing in Bengal. I fancy it would be exceeding¬ 
ly difficult to induce a Bengalee cultivator to clean his land thoroughly 
before ploughing, or to undertake any extra labour to ensure a better crop 
in a bad season ; he would say that if the rain should not last on the aver¬ 
age time that would be the will of Providence. 

“ Moreover, l think there is something easier than deep ploughing 
which might be done to assist the crop when the rain stops too early. 

“ Manuring Rice Fields .—A A-cona favourite proposalisthat the Bengalee 
cultivator should be taught to manure his rice. It has been urged* on the 
Lieutenant-Governor of Bengal (in a formal agricultural council), that the 
lowest classes in Bengal should be taught chemistry, but I will pass that 
by. The Bengalee cultivator has little manure and he applies what he has 
mainly to his cold weather crops. There is a considerable quantity of 
cowdung used for fuel. It might be possible to forbid by police ukase the 
burning of cowdung in Calcutta and its suburban municipalities ; I do not 
think it would be remunerative to purchase extraneous manures. The 
effect of manure may be considered as similar to that of deep ploughing, 
and it must be recollected that it is quite possible to get corn too strong. 
The rice crop, when a full one, often suffers before harvest by getting laid 
to the mud and water v hen the country is drying up in November; this is 
especially the case with the Aman, 

“ l concluded my first (1868) paper on rice by saying that 1 did not 
think we had much to teach the Bengalees in rice-growing; and this state¬ 
ment did not, I fear, conduce to the popularity of that paper. I will ven¬ 
ture here to mention a few points where I see the best chance of improve¬ 
ments being effected. 


• Conf. with pp. 534*537 557 ; 5 ^ i 581; 586; 589-594; 59 'J ; <k>3 ; 609 ; 615- 

OrQ ; C) 24, &C. 

Conf. also with p. 644—average yield pet acre 
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“ One most important point is that the row a should be dibbled out as 
early as possible. This is in general not done; the rain comes and by the 
middle of July the cultivator tills his field, but the plants for dibblmg are 
not ready ; a month or six weeks later often he cultivates his field oyer 
again and dibbles it. One reason of this is the d^p-seated Bengalee 
principle never to do to-day what can possibly be put off till to-morrow 
and to do everything incompletely ; he says, “ it is not quite as it should 
be, Sahib, but it will act (chu:!’-bm) ” Thereat difficulty in introducing any 
improvement in Bengal is to infuse some energy into the native character. 
In the majority of the seasons 1 have seen in Bengal 1 know no reason 
why the rice that was dibbled between 1st August and 7th September 
might not have been dibbled between 1st July and ?tli August. 1 he 
advantage of promptness would outweigh, I believe, all the deep plough- 
ing and manuring that will ever be introduced in Bengal. If the 
rain holds on through October it nowise injures the forward rice; while, it 
the rain stops between ist and 15th October, the forward rice gives never- 
theless an excellent crop. Many of the simple savages on the frontiers of 
Bengal exhibit much more punctuality in business than the civilized ben- 

w l t flint tVin m oi 1 mn ♦* P.rnnQ I nflYi 



(G. Wait.) 
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ealees l cannot help suspecting that the magnificent rice crops I have 
seen (in the Naga Hills in the extreme north-east no less than in the Kolhan 
in the extreme south-west) are due to their promptness in dibblmg; but l 
have never spent a whole season among these people. 

“ A difficulty is encountered, it is true, in dibbling rice in Bengal from 
the uncertainty of foreseeing the exact time when the land will be ready 
for dibbling, so that it is impossible to raise the seed-bed to fit; the rice 
must be a certain length for dibbling and cannot stand over long m the 
seed-bed, so that the native cultivator plants his seed-bed in fair average 
time ; rather late than otherwise. It thus often happens that the field is 
wet enough for tilth before the seed-bed is ready for dibbling; and in one 
season I saw in Burdwan the water came so late that the seed-bed rice 
was seriously injured (and some dead) before it could be dibbled and a 
deficiency in the Burdwan crop ensued. But this difficulty could surely 
be met by some combination among the cultivators to have a series ,oi 
seed-beds “to follow in succession.” 

"Railways and Tanks— For the increase of the gross rice produce in 
Bengal (the real object of Government), the most important point is im¬ 
proved communications. There are still very large areas in Chota Nagpore, 
Assam, and the margin of the Soonderbun, which would be made to grow 
rice, if communications gave a good market. Also irrigation tanks could 
be largely increased in Chota Nagpore, where the long gradual slopes at 
the head of the valleys lend themselves to such. Communications in 
Bengal mean the enlightenment of the population; not merely bv the 
penetration of European enterprise, for no well-educated Bengalee wishes 
to live in the wilderness, and the opening of a railway produces a line of 
good schools, where before, at great direct cost to Government in paying 
discontented teachers, no satisfactory schools could be kept. 

Whatever is to be taught the Bengalee cultivator must be taught by 
example. It is no use whatever to lecture him ; it is absurd to expect him 
to adopt a new, outlandish, and troublesome process unless you show 
him clearly that it is remunerative. You must therefore have model farms 
in central accessible situations where this can be shown.’ 
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The subject of the injury done to the rice through insects, crabs, and 
other animals has been incidentally alluded to by many o? the writers ( 
quoted above. The clearing of the fields of algae and other injurious 1 
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quatic weeds has also been fully dealt with in the paragraph on manuring 
practised m the Panjdb. But no mention has been made of the subject 
a tor the past 300 years at least has figured so prominently in the writ- 
ngs oi travellers (see Rheede and other early authors), viz., the marvel¬ 
ous y rapid way in which the rice-fields become oceans which swarm with 
nsn. 1 hese afford in many parts of the country a valued addition to the 
Kc or the peasantry, but as they do not appear to do serious injury to the 
crop, the reader is referred to the article Fish for further information. The 
insect and fungoid pests of rice have also been reviewed in the articles 
^ungi & Fungoid Pests, Vol. III., pp. 455 - 453 ; also “Pests/ 5 Insect, 
' 01. VI to which the reader is referred for details of the injury actually 
sustained by this crop. J 


TRADE. 

„ 496 

Conf. with pp . 
5 i 9 523 . 


*Con/. with p. 
521 . 


INDIAN TRADE IN RICE. 


In the foregoing pages an estimate has been made of the total area 
under rice and of the probable yield. These figures have been worked 
ou tfor the year 1888-89—the most recent year for which alone it was 
round possible to get all the required statistics. Foreign and other trade 
returns are, however, available for more recent years, and in the present 
chapter an effort will, therefore, be made to utilise these. After the ela¬ 
borate treatment, however, which has been pursued with the internal trade 
of one year for each of the provinces separately, it seems only necessary 
to deal here with the foreign trade. Before proceeding to do so, how¬ 
ever, it may be as well to bring together the main facts which have been 
brought out 

Total area under rice in 1888-89 ^ as been given as 68,429,406 acres. 5 
hsiimated production of rice — 


Bengal (C onf. with p. 538 ) . 

Madras|(/>, 572). 

Bombay and Sind ( t>. 388) . 

North-WesU rn Provinces and Oudh (p . 602) 
Pan jib {fi.6'5) . . . . . 

Central Provinces (p. 625) 

Burma (p . 627) . 

Assam ( p . 632) . ... . 


14,269,223 tons. 
2,693,916 „ 

399,757 ,> 

2,420,768 „ 

271,293 „ 

1,622,385 „ 

3 , 039,397 „ 

608,846 „ 


Total . 25,325,585 tons. 


Total Produc¬ 
tion : 

26 million 
tons. 


r A 97 

Con/. with p. 

589 


But though reference has been made to Mysore and Coorg, to’’Berar 
and the Nizami dominions, to Rdjputana and Central India, to Nepal, 
Kashmir, and other Native States, the areas under rice in these regions 
if 1° n0t k een dealt with. Nor can a figure be discovered that coutd at 
all be accepted as conveying any definite'idea of the additional supply of 
rice from these unsurveycd areas which should be added lo the above 
estimates for the chief provinces of India. If we, however, allow that 
these traces collectively may have possessed in 1888-89 one million acres 
whjeh yielded an average of 10 maunds an acre, the total produce from 
these areas might be put down at 357,142 Ions. Thus, allowing for every 
possible error, the total annual production of rice in India does not cer¬ 
tainly exceed 26 million tons, or an average over the entire cultivation of 
}°5 niaunds per acre. From the remarks which have already been made 
^ will be seen that, judging from the returns of Bombay, the Central 
Provinces, Madras, Assam, and Burma, the writer belieyes that an 
average production of 10 maunds for Bengal is either considerably under 
the mark or, if correct, an abundant proof is obisined from ihat fact that 
far less is taken from the soil than it might be made to yield. 
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Analysis of the Tran frontier Trade in Rice for the past six years, the returns of Upper Burma being taken w.g. 
separately for the first three years, since that province u as, from 1887-88, no longer treated as Transfrontier § c * o 
and cues not, therefore, appear in the returns from which the table is compiled for the years 1887 to i8qo. 3 


r 




Imports in Cwt. 

Exports in Cwt. 

. . - ■ r . 

*c 

Net Import of r 

Years. 






Rice and Paddy 
in Cwt. 


Gross. 

Total. 

Gross. 

Total. 


f 

Rice 

534 > 5 S 8 


105,990 



1884*85 , . .*< 

Upper Burma . 

28 


927,080 



Faddy 

865,604 


34,952 



( 

Upper Burma . 

Nil. 

1,400,134 

897,462 

140,942 

*,259,19 2 

r 

Rice 

809,446 


* 43,775 



1885-S6 . . A 

Upper Burma . 

12 


685,048 



Paddy 

1,056,716 


30,901 



L 

Upper Burma . 

602 

1,866,162 

i, 074 >S 8 i 

174,676 

*,691,486 

( 

Rice 

8 S 2,547 


164,305 


1886-87 . .< 

Upp*r Burma . 
Paddy 

35 

*,* 53,333 


1,376,418 

35 , 84 * 



( 

Upper Burma . 

*£29 

2,035,880 

578,086 

200,146 

*, 835,734 

1887-S8 . . . | 

Rice 

1,054,332 


117,863 



Paddy 

*, 443,695 

2,498,027 

45,995 

163,858 

2,334,169 

iS 8 S *$9 * - J 

Rice 

502,636 


129,806 



! Paddy . 

821,134 

*, 323,770 

42 , 5*4 

172,320 

*,* 5 *, 45 o 

1SS9-90 . . 

; Rice 

854,245 


94,942 



f Paddy . 

1,240,210 

2 , 094,455 

37,970 

132,9*2 

*, 96 i ,543 

q Averages for six years | 

Rice 

Paddy 

772,972 

*, 095>943 

1,869,738 

126,113 

38,028 

164,142 

*, 705,595 

t 

00 - 






or -’3,87,833 rods. 
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Indian Trade 


occasioned ( thrnMJlf S * bee f" adm -‘ tted t,le provincial notes that an error is 
howew of nn m gh ? g nCe and P“ d y conjointly. That error is, 
been deaJt withthaTT 8 “ ns CT'cnce in the returns that have already 
WKiU fiT 1 c th , an !t Wl11 be se en in those of the foreign trade 
t . ' tlle refore, to keep up the comparison with the provincial notes the 

<ta ,ha «• «* «■*>' <SVr 

exDorfs l t ble c may be # iven of the total and of the average 

exports ana imports of rice and paddy by sea to and from foreign 

>t*- t * » er V,» f *»as 


Years. 

Imports in Cwt. 

Exports in Cwt. 


Gross. 

Total. 

Gross. 

1 Total. 

1884-85 . -f 
1885*86 . -f 

1856- 8 7 . | 

1857- 8S . | 

1858- 89 . | 
1889*90 . 

1 Rice 
Paddy . 
Rice 

Paddy . 

I Rice 
! Paddy . 
Rice 

Paddy . 
Rico 
Paddy . 
Rice 
Paddy . 

4,071 

2,081 

1,271 

446 

1,898 

3i 

1,484 

',153 

8,319 

3,833 

-9,557 

*5,524 

6,152 

1,617 

1,929 

2,637 

12,152 

45,081 

21,702,136 

349,396 

27,813,844 

408,751 
26,460,500 
418,772 
28,148,706 
385,35g 
22,768,229 
376,4>2, 
26,774,25M 
324,655, 

22,051,532 

28,222,595 

26,879,272 

2S,534,o57 

23,144,641 

27,c 98,906 

Averages C 
for six < 
years. (. 

Rice 
Paddy . 

7,766 

3,844 

**,594 

25,6i2,944 l 

377,222j 

25,988,500 

< 


Net Export ok 
Rice and Paddy 
IN CWT. 


22,045,380 
28,220,97s 
26,877,343 
2S > 53 1,420 

23,132,489 

27,053,825 


25,976,906 


XX uuu vc aua me average net import by land and deduct the averaee 
net expert by sea, the balance from the estimated production of 26 million 
tons, or 728 million maunds would have approximately been the amount of 
nee consumed by the people of India during .888-89, since the reserve 
stock would probably be a constant or slightly increasing quantity '! he 
averages in preference to the actual external traffic have been taken, since 
(as already explained) the commercial year of rice transactions docs not 
correspond with the financial, under which all Government statistics are 
complied, The nee thus consumed iu India, expressed to the pop” 
ation (253,890,000) would be about 0-3 of a seer or, say, jjths of P ,i P fl> 
| poi head daily. I his is, however, very probably in excess of the actual 
consumption, since a considerable quantity of the grain is used up in feed¬ 
ing cattle and horses and a still larger quantity lost through unavoidable 
I °o throu S h the perishable nature of the grain. A similar reduc¬ 

tion of daily consumption would also have to be made for the increase of 
population. An average nor hom-1 nt r»r\rk,,i*sf .01 . ■ _ 


» , V ^ xxjcxvac iui Luc increase or 

. - average per head of population for all India is, more- 
over, a misleading figure, since there are large tracts where rice might 
almost be said to be unknown even as an agricultural crop or, at all events 
tracts where the people certainly never eat any rice. On the other hand* 
even in rice-eating provinces diet is always hugely supplemented bv 
other articles of food, the proportion increasing with poverty and hixnrv 
vu 6 P°° r • V u t0 , ckc : <;Ut existence wifli cheaper materials* and the 
rich, and especially the rich non-Hindu populations, consume a consider- 
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able amount of more expensive and even animal ingredients ot diet. The 
Famine Commissioners, while dealing with a smaller area, and less 
population than the foregoing chapters have aimed at embracing, stated 
that, for the population of 166 millions, the outturn of food-grains might 
be put at 51 \ million tons, and the actual requirements of the people 
at 4.7 million tons, thus leaving an available surplus of 5 million tons for 
export. In the table given above it will be found the average net export ot 
rice by sea to foreign countries for the past six years has been 25,976,9c 0 
cwt. or 1,298,845 tons, and the corresponding figures for wheat may be here 
shown, viz., 17.333.500 cwt., 866,675 tons. But an important consideration 
must be here alluded to : Burma is the chief country concerned in India s 
export trade in rice. Out of a total cultivated area of 5,673,542 acres, it 
has been shown that 4,067,606 were under rice. That area has been esti¬ 
mated to have produced 8,51,03,130 maunds or, say, 3,039,397 t01 ? s of nce - 
Taking the average net export of rice from Burma for the past nine years 
( in preference to any one of the recently disturbed annual records of trans¬ 
actions), Burma would appear to have exported 3 , 95 ,t°, 3 °S maunds, or a 
little over than 46 per cent, of its total production. Burma, therefore, express¬ 
ly cultivates rice as an article of trade, and it is accordingly slightly mislead¬ 
ing to deduct the exports from India (proper) and Burma from an esti¬ 
mate of the production in these two countries conjointly. A relatively far 
larger amount of rice remains with the people of India (proper) than has 
been shown. In fact Burma might practically be viewed as taking even 
a larger share in the foreign trade than the published figures manifest, for 
by coastwise it, to some extent, restores to the provinces of India the 
amounts they give to foreign countries. . , . _ . - 

The following table is given by Mr. J. E. O’Conor, in hts Review of 
the Trade of India for 1889-90, in order to exhibit the share taken by 
each province in the foreign exports of rice : — 

Exports of Rice (husked) in civt. (ocx's omitted ). 


Year. 


1850- 81 

1851- 83 
1882-83 

- • 

1884- 85 

1885- 86 
1386-S7 

1887- SS 

1888- 89 

1889- 90 

Average for 
10 years. 


Burma. 


16,730 
16,690 
21,249 
1 6,994 
* 3,507 
19,084 
18,216 
J7.S79 
14,205 
18,259 

17401 


Bengal. 


6,717 

7,617 

7,338 

7,394 

6,035 

6.879 

5 «y °2 

7,999 

6,417 

5,992 

6 V 8 7 S 


Madias. 

| Bombay. 

Sind 

Total. 

Vail.ft in 
R (ooo’s 
omitted). 

2.363 

927 

32 

26,769 

39,717 

i »549 

C14 

49 

28,519 

82,496 

1,319 

552 

71 

31,029 

S4,4oi 

1,843 

521 

80 

20.832 

83,289 

1,403 

677 

80 

21,702 

71,228 

1,181 

521 

149 

274814 

91,672 

1, 56'4 

639 

'39 

20,460 

87,648 

1, 43 s 

764 

72 

. 

92,251 

1,533 

- 

19 

22,768 

78.453 

1,654 

1 799 . 

70 

26,774 

«oo ,473 

i, 5 S 5 

660 

76 

26,6S 1 

. S6,162 

1 . 


Commenting on the above table Mr. J. E. O’Conor remarks:—“A 
glance at the quantities exported in the last ten years shows that this trade 
does not make much progress. It is in fact, as has often been remm ked 
before, no longer practically an Indian monopoly but, rather, is subject to j 
a very keen competition.” 

"From Siam and Cochin-China alone the exports of fee are not much 
iess than half those of all India. Then there is the rice from Japan and 
Italy, and we must also reckon with the competition of other grains which j 
compete with Indian rice for distillation. 5 ’ 
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The countries to which Indian rice was exported last year are these- 

Cwt. (ooo’s 

Europe - omitted). 

United Kingdom 
Malta . . 

France 
Egypt. 

Germany 
Other countries 


Asia— 

Ceylon 

Straits 

Arabia and Aden 
Persia and other countries 


Africa — 

Mauritius, Reunion, and East Coast 
Other countries . 


Total 


Total 


Total 


• * 3,977 


3,722 


America — 

West Indies 
South America 
Canada 


Australia . 


2,014 

256 

2,270 


Total 


;n v ll hu , s we have S 2 P er < r ent - fo . r Europe and 32J percent, for Asia leav- 
Ii^lies°and 5 cfot 11 if "a for . lhft wujiep of Mauritius and Reunion, the West 
rafi Soutl , America, and for Australia. The European demand 
W .Ken i't gh y Sma e 5 last >? ar tl,anin either of the two preceding yeare 
r, Ttf rT 3 to - S - S and 53 per cent, of the whole respectively It ? 5 

Srmand l f hat 'f he P rt ?ent year may again show a slightly smalle/relative 
raUed Ihl d„^v r0Pe ^equence of the Italian Government, having 
deaned rfce d and d r ° Ug , h f (car y o) . nce c,oser to the level of the duty on 
bthlnriw !? 3 intcrfered wdh an active re-export trade carried on 
by Italian millers with great profit from State bounties. 

of a gr C at P n‘','!'nf y f'™*- ™P ossible \° ascertain the ultimate destination 
o a great p.u t of our rice in Europe. It will be observed that, of the total 

nrarK ^ mi!lf„ n , ed U ! F ' Ur " P ? , to . r< *g oin f? ‘able, say t 4 million cwt.. 

tne-se r^el plarcd a ^nst Egypt and Malta. In the first 

there bv X n V h , f ,S sh, PP edt « p " r ‘ Said for orders to be received 
r , :<■ {, th a ? ortmH ster as to port of destination ; i 1 the second case, the 

wt ?L ed i? r r09 Lip ment toother Mediterranean ports The system 
aST the ^UM l*! UCh K^ lang ®V rf ! iSCal le g' s ' a ‘ ion in Italy, Turkey"and 
mav have unon l e : ’ ng r e ? 1 ”' kc y and Russia, or in other countries, 
m y h.n . upon the direction and extent of our rice trade with Europe.” 

THE PURPOSES FOR WHICH RICE IS EXPORTED. 
Commercial Forms, Prices, &c. 

n rJ , ^f C i P i lir f POS ^ q f or w * mil rice is exported are Generally stated to be 
tl lee-lold, for /M rf, for s'arch, and f„ The rltive amount 
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used for each of these purposes is, however, a subject regarding which 
the greatest possible diversity of opinion prevails, i he following pas¬ 
sages from Mr. O’Conor’s Trade Reviews exhibit some of the chief 
opinions that have been advanced Of the Burma rice, the greater part 
is used for distillation or for conversion into starch. It is a thick, coarse 
grain, which, when boiled, is repulsive in appearance to those who are not 
accustomed to it, nor is its flavour equal to that of Bengal rice of the 
better qualities. ‘ Table ’ rice, as it is called, exported from Bengal, is 
the kind of Indian rice which is chiefly used for food in Europe. We 
have no accurate knowledge of the ultimate destination of a .argepart 
of the rice shipped from India and Burma, nominally to the United King¬ 
dom From Burma especially it is the practice for ships loaded with 
rice to clear for channel ports, such as Falmouth, for orders, on receiving 
which they proceed to their destination, which, as often as not, is some 
port in the northern seas of Europe, this rice being very extensively em¬ 
ployed in distillation in Holland and Germany. Much of the rice which 
is recorded as carried hence to Egypt (*.*., Port Said), Malta, Italy, and 
Gibraltar similarly Goes thither onlv for orders as to its ultimate destina¬ 
tion of which we remain ignorant. However, we know that the bulk of 
the rice sent to Europe is consumed in England, Germany, Holland, and 
Belgium, and France. A good deal of that which is imported into Eng¬ 
land is re-exported. Thus, in 1876, the imports of rice into England were 
about 6/, million cwt., and the exports thence were about 3*- million, about 
half of which was sent to the Continent (Russia, Austria, Germany, 
France, Belgium, Portugal, Italy, Turkey), little less than a third of the 
whole exports to Spanish West Indies, and smaller quantities to the 
United States and elsewhere.” “ I he consumption of Europe is prac¬ 
tically met by Indian rice, supplemented by the rice of Northern Italy 
(Piedmont and Lombardy), Spain, and Egypt, and to a smaller degree 
by the rice of Siam and (Jochin-China, Japan and Java. Verj little rice 
is received in Europe from the United States, and this country cannot be 
regarded as competing with India. Carolina rice is very much supe¬ 
rior to any other quality of rice known in commerce, and it fetches more 
than double the price of the best Bengal rice, but its fineness and high 
price operate against its consumption except in the preparation of confec¬ 
tionery and puddings and suchlike luxuries; hence the consumption is 
limited.” “ Broadly stated, the chief use of half of our exports of rice 
is for conversion into liquor in Europe, of which some comes back to India 
for consumption as cheap gin and brandy. Some portion is made into 
starch, of which a good deal comes back to India as size in cotton goods, 
and some is eaten bv Europeans. Of the remainder of our exports, the 
greater part is eaten by Asiatics in the immediate vicinity of India or in 
colonial possessions in Africa and America ” (An, Rev . of Trade , i8/S-7g 9 
p. 24 ). \ 

Messrs. Fraser & Co., in their Annual Report for 1882, allude to 
the trade in rice for distillation as follows:— 44 There was yet an outlet, 
one last resource, to which the eyes of all instinctively turned, and in 
which centred the most ambitious hopes of speculators, and this was the 
sudden great demand for distillation. It was even predicted that some¬ 
thing like 100,000 tons would be absorbed by thi^ imagined illimitable 
source of consumption. Yet how soon were these expectations to be dis¬ 
pelled. It was not until the middle of Jujy when the use of rice for pur¬ 
poses of distillation in large quantities first engaged universal attention. 
The high and increasing price of maize prevented this cereal from being 
employed to any great extent vuth advantage, and distillers, anxious to 
find some suitable grain to take the place of this, their favourite article, 
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turned to rice as most likely to answer the purpose. Several cargoes were 
sold to Scotland and the Continent, thereby raising the current quota¬ 
tions, mostly for the lower varieties, about 3 d. It was soon found/how¬ 
ever, that the looked-for benefit, which was to spur on the market and 
assist speculators, would be very unimportant, and that absolutely nothing 
c.juld save the gradual but persistent downfall of prices; added to which 
when the cargoes which had previously been bought by distillers came 
off coast, a few of these were also offered for sale, and disposed of to the 
highest bidders, the value of maize having by this time been consider¬ 
ably reduced, and preferred, even at a higher ratio, of its expensive sub¬ 
stitute. 

Mr. O’Conor in his Review for 1883-84 again returns to the question 
of the consumption of rice in distillation. “ Thus, of the exports of rice from 
India, he says :— “ Qf that portion which was sent to Europe it is not 
possible to say how much was intended for distillation, though it is known 
that there has been an enormous increase in the employment of rice for 
this purpose in recent years. Thus, the Commissioners of Inland Reve¬ 
nue in tneir report for the year 1883-84 observe, with reference to the pro¬ 
duction of spirit, that the most noteworthy circumstance' of the year was 
the large increase in the use of the rice and corresponding displacement of 
grain. The consumption for this purpose in i88j was only 13,352 cwt., 
in 1:^82 it was 142,101 cwt., and in 1883 it was as much as 229,292 cwt. 
In France, Germany, and Italy its use for the same purpose has become 
equally common. The British Consul at Genoa, writing this year, says 
that the distilleries of Genoa, Milan, and Naples worked double tides last 
year in anticipation of an increase in the spirit duty — which came into 
effect from July 1883— and that there were great importations of rice in 
consequence.” The subject of the use of rice in distillation continues to be 
referred to from time to time, but no definite information as to the extent 
of the trade appears even as yet to have been determined. Thus, for 
example, Mr. O’Gonor remarks in his report of 1888-89 :— “ The rice sent 
to Europe is more largely used for distillation and the manufacture of 
starch than for food.” 

Commercial Forms. —The peculiar glutinous rice of Burma has been 
well known for many) ears. In an early part of this article reference has 
been made to Rheede’s botanical account of : t under the name of 
Oryza glutinosa. Ainslie speaks of it as “ never used as bread, but 
commonly prepared as a sweetmeat ” There would seem, however, to be 
little or nr,thing to justify its botanical separation from many of the other 
forms of O. sativa, hut ft is noteworthy in concluding these remarks that 
it is not only recognised commercially, but by some writers as botanically, 
distinct from the ordinary rices of Bengal which, from a trade point of 
view, are in Europe classed according to their merits as different qua¬ 
lities of “ Patna ” or“ Table” rice. A form of Bengal rice said to be suitable 
for distillation is that recognised in the trade as Cash. The bulk of the 
rice exported from Burma is returned as ** Cargo rice ” or as ** Cleaned 
rice.” The former is a mixture of one part paddy with five parts cleaned 
rice. But Burma rice is also referred to two trade classes ** Ngatsaing ” 
and “ Ngayouk,” the former generally fetching a slightly better price. It 
bore in 1880-81 R84 to R115 for 100 baskets and tb< latter R80 to R112, 
but these prices considerably declined until, in 1882-8}, they stood at R37 

to R84 and «57 to R8* 

Prices. — In recent reports the wholesale price is shown to have con¬ 
siderably risen, but so gr.:at are the almost daily fluctuations that it would 
serve no very useful purpose to queue here a long series of figures. A 
review of the*, fluctuations in price during the year 1888-89 will b e found 
in the Report of the Trade ar.d Navigation of Burma, pp. ig-22. During 
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Prices of Rice in the Provinces. ( G . Watt .) 


the early part of April arrivals of paddy were meagre and are said to , 
have caused an advance of rates from R07 to Rios P er hundred baskets. 
Later on supplies came in more freely and prices fell to R98 and R100 
for ngatsaing and ngciyouk qualities respectively. (< White rice about 
the same time sold for R24.1 to R250 per hundred baskets and fC Cargo 
rice ” at R190 to R1Q4 per 100 baskets. 

The Burma basket, as a measure of grain, was formerly equivalent to 
iy- bushels or expressed to liquids, equivalent to 9 gallons. Within 
recent years there is reason to believe that the keen competition of exporters 
has resulted in the size of the Burma basket having decreased, so that 
the figures of trade recorded under that standard are not of great value. 
Taking the bazdr retail prices, therefore, as a more trustworthy means 
of discovering the fluctuations of the trade, prices of rice may be said to 
have been greatly adjusted with the opening out of railway communica¬ 
tion. They have fallen in non-rice-producing provinces and correspond¬ 
ingly risen in the chief rice areas. The following table of average prices 
for the provinces of India from 1864 to 1889 may here be given 



Quantity sold per Rupee in sers and decimals of a ser of 80 tolas. 


— 

Average for five years ending 


Actuals for 



1865. 

1870. 

1875. 

1880.I 

1885. 

lSS6. 

1SS7. 

iSSS. 

1SS9. 

Burma— 

Tenasserim . 

Pegu (Deltaic) 

Pegu (Inland) 

Upper Burma 
Arakan 

23*07 

»5’4i 

13*°5 

19*23 

22*83 
'4*13 1 
U*29 

2i*37 i 

19*36 
16*90 
20*76 
Not 
| 21*97 

i6‘o6 ’ 
12*91 | 
13*34 
shown. 
14*29 

17*27 

1 14*19 
‘4*77 

J 15*66 

15*88 

14*59 

13*37 

15*23 

16*00 
i4* 2 S 
13*37 
10*25 
18*00 j 

I2*S6 
12*71 
11*70 
’ o’sS 
13*58 

12* l8 

13*18 

1303 

12* 18 1 
’5 "35 ; 

Average for thr 

PROVINCE 

17*69 

17*90 

1 *0*74 

M*i5 

15*49 

M*77 

14*38 1 

12*28 

13M8 

Assam— 

Surma . . . 

Brahmaputra 

30*61 

18*00 

18*41 

17*00 

1 23*47 
, i6*5i 

15*82 

127S 

21*56 

15‘6 t 

14*24 

15*22 

16*61 I 
tG 64 j 

20* 7S 
17*18 

15*66 

14*83 

Average for the 

PROVINCE 

24*30 

17*70 

19*99 

M*30 

1 18*58 

M*73 

16-62 

18*98 

15*24 

Bengal— 

Eastern 

Deltaic 

Central 

Northern . . 1 

Orissa . . . 1 

Chota Nagpur 
Behar, South 

Behar, North 

37*92 

24*44 

27*85 

1 28*51 
3‘*’4* 
26*22 
26*47 
21*74- 

31*03 

iS 6i 
21*44 

23*73 

22*25 

21*05 

22*50 

19 * 7 ° 

21*43 

I 1 8*25 

1 21*15 

I 23*26 

1 28*11 
23*40 
| iS* 6 2 
, t9*96 

15 * 4 ^ 

15*13 

• 8*44 
19*82 i 

18*87 

23*50 

16*57 

i6*88 

1 21*17 

| 18*46 
21*61 
20*23 

24*42 

i 17*53 
18*60 

* 6*53 

>6*94 

I 2I*o6 
20*40 

11977 

1 25*18 

i 17*54 

1 {1*301 

19*18 1 
20*05 | 
23*03 ! 

22*20 j 
22*0-21 
237" 1 

l8*0^ 

‘ 9*78 

1 10*16 

iS'QO 

20*4.; 

20*55 

20*99 

18*00 

16*76 

1782 

13*92 

14*04 

i5*3t 

15*11 

t7*oS 

17*76 

« 4*25 

13*95 

Average for the 
province 

26*69 

21*41 

j 21*82 

i8*o8 

1 

j 2o*8S 

19*41 

I 21*13 

10*07 

15*18 

N.-W. Provinces— 
Eastern 

Central 

Western 

Sub-Montane 

| 16*04 

14*89 
13*02 
! 19*71 

I CV84 
14*08 
11*26 

1 ‘5 65 

1 15 *U 

1 M’33 
13*42 

1 I 5*‘9 

i4*9i 
13*49 
12*33 
»3 0» 

1 1577 
‘ 3*74 
12*91 
1,14*85 

‘5*‘3 

M*4o 

12*75 

>47‘ 

15*05 

1 2 y ° 

12* 2Q 

1 13 08 

i 14*25 
• 11*78 

I ii*5o 
, 13*46 

12*11 

I ‘ *58 
10*80 
13*69 

Average for tub 

PROVINCE 

| 15-91 

‘3*7* 

14*3- 

13*66 

1 14*32 

13*99 

13*55 

1277 

12*04 
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Prices of Rice in the Provinces. 



TRADE. 

Prices. 


OUDH— 

Southern 

Northern 

Average for the 

PROVINCE 

Rajputana— 

Eastern 

Western 

Average for the 
province 

Central India 
Pun JAB- 
Southern 
Central 

Sub-Montane . 

North-Western 

Western 

Average for the 
province 

Sind and Baluchistan 

Bombay— 

Konltan 
Deccan 
Khandesh . 
Guzerat 
Kattywar 

Average for the 
province 

Central Prov- 

JNCES 

Western 

Central 

Eastern . • 


i Bcrar . . . 

Nizam’s Territories . 

Madras — 

Malabar Coast 
South (Central) 
Centi a 1 . . 

East Coast, North . 
East Coast, Central 
East Coast, South . 
Southern . ,! 

Avf.rage for the 
province . | 

Mysore . . . j 

Coorg 

Average for all ' 
India 

_£ 

O. 511 


Avt 

:rage for five years ending 

Actuals for 

1S65. 

1870. 

1875. 

1S80. 

188 5. 

1836. 

1S87. 

1888. 

1889. 

17*45 

2o‘S7 

13*57 

16-31 

16*71 

17-22 

14*94 

15*12 

16*08 

17*02 

16*59 

17*20 

*4*53 

16*24 

14*09 
14 S4 

13*64 

13*S3 

19*16 

14*94 

16*96 

15*03 

i 6*55 

16-89 

15*38 

i4’46 

13*73 

Not 

Not 

shown. 

shown. 

9*15 

8-37 

9*26 

6*56 

10*40 
7*7 0 

10-13 

8*83 

10*06 

9*40 

9*96 

8*18 

9*39 

7*85 


... 

8*76 

7*91 

9*05 

9*48 

9*73 

9*o 7 

8*62 

Not 

shown. 

849 

7*75 

9*80 

9*63 

9*73 

9*57 

8*71 

11*05 

J 4‘55 

1526 

1 i*6C 
10*30 

8*57 

10*69 

11*48 
9*21 
8*i6 

10*95 

12*02 

12*26 

10*48 

8*95 

8-96 

11*04 
u*i5 
9*35 
8*06 

10*08 

n*55 

12*45 

11*38 

10*32 

10*00 

11 *67 
11-81 
12*19 
io’33 

9*92 

12*01 

11*76 

10*50 

9*81 

10*00 

I1*II 

10*91 

10*46 

9*86 

9*92 

io*54 

10*88 

1 i*oo 
9*38 

12*56 

9*62 

io*93 

9*9i 

11*15 

11*20 

io*8o 

10*47 

10*36 

15*12 

12*73 

M 44 

11*22 

14*78 

I4*26 

] 1 3’87 

1 i*4S 

9" 60 

10*47 

11*27 

8*86 

7*Q2 

Not 

9*45 

9*43 

6*93 

6*87 

shown. 

12*60 

11*77 

10*51 

10*56 

9*5i 

9*97 

0*12 

8*67 

8*75 

8*52 

12*79 

11*69 
11*36 
11-40 
9*95 

i i*Si 
io*53 
10*21 
10*05 
9*08 

ii *49 

10*80 

io*33 

10*39 

9*oi 

12*03 

10*78 

9*90 

9-82 

8*30 

10*78 

10*42 

9*56 

8*77 

7*97 

963 

8*17 

10*99 

9*oo 

ii*43 

10*33 

10*40 

10*16 

9*5o 

13*80 

19*42 

51*87 

9*64 

13*55 

32*29 

13*57 
16*84 
397 ‘ 

11*07 

14*79 

30*09 

13*53 

16-94 

39*49 

11*67 

13*69 

24*04 

11*04 

12*74 

i9*5S 

11*03 

13*56 

17*62 

10*44 

12*43 

15*99 

28*36 

18*49 

23*37 

isg 5 

26 68 

16 46 

14*45 

14*07 

12*95 

10*92 

8*97 

11*48 

9*40 

11*12 

18*82 

9*83 

9*So 

9*10 

12*21 

9*87 

11*40 

8'q6 

10*34 

io*66 

io*55 

10*01 

9*35 

13*15 
11*70 
11 ‘30 
17*56 

14*46 | 

14*09 
11-58 1 

11*83 
9*77 1 
9*85 I 
I5*9i 
13-08 1 
11*95 

9*83 

13*86 
15 44 

13*87 

19*39 

18*13 

16*10 

13*52 

IO*84 | 
10*12 1 
9*95 j 
12-6 o 1 
1229 1 
10*96 

10*57 j 

14*36 

14*77 

12*93 

i5*38 

15*77 

15*72 

14*75 

14*05 

13*08 

12*45 

12*99 1 
14*38 ! 
'5*37 | 
14 56 ! 

15*06: 
14-60 | 

14*33 i 
13*79 
15*07 i 
14-81; 
13*46 j 

14*60 

14*27 

i4*oS 
1406 
15*07 
14*94 1 
13*62 1 

12*44 

13*38 

13*12 

1221 

13*39 

13*08 

12-78 

13*40 

*3 *37 

11*74 

15*76 

11*°5 1 

14*81 

13*84 

14*45 ^ 

14*38 | 13*03 

9*65 j 

1268 

8*94 1 

11*47 

10*64 1 

12*23 1 

12*21 IO*8o 

Not 5 

shown. 

15*93 

11*24 | 

1604 

15*31 1 

16-31 1 

15*52 | 14*21 

1687 

*3*45 | 

14*83 

11 *95 j 

14*56 

I 

13*77! 

13*33 j 

12*76 1 I I*6o 
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Products of India. 
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Export Duty on Rice. 


(G\ Watt.) 


ORY 2 A 

sativa. 


Export Duty and Incidence of Land Revenue. —Rice and'Opium 
are the chief, indeed thejonly, articles which bear an export duty before 
leaving India. In the case of the former this is estimated to be about 15 ' 
per cent. In the Administration Report of Burma for the year 1887-88, it 
is stated that the cultivators received on the average £7 per 100 baskets 
of paddy. “ The average incidence of revenue on rice lands was 3s. 3 d. 
the acre and the amount paid in revenue was about one-thirteenth of the ! 
value of the whole yield.” The imposition of an export duty has within j 
recent years been urged as one of the chief reasons of rice not becoming a i 
more important article of export from India than it is at the present day. 

I bus, Mr. J. E. O’Conor wrote in the Annual Review of Trade for 1882-83 
(p. 78): “ For food our rice has to compete with European rice (that of 
Lombardy in particular), and with the rice of other Asiatic countries as well ' 
as with Madagascar rice and with rice produced in the Southern States of I 
the Union. Thus, whereas some twenty years ago we did a [fairly large 
business in rice with China, that trade has almost ceased to exist. Cochin- I 
China and Siam as well as Japan having driven our rice out of the market. 
The course of prices in Europe too shows the extent to which competition 
with Indian rice is carried. On the whole, it is clear as anything can be 
that the argument of those who maintained the propriety of the export duty 
on rice, because India had a monopoly of the trade, is now, whatever it mav 
at one time have been, wholly unsustainable. I do not myself believe 
that it ever was fairly sustainable. And all those who have given close 
attention to the facts of the question must have learnt with satisfaction 
from the last Financial Statement that the duty is to be retained only until 
the condition of the Indian exchequer will permit of its removal without 
inconvenience. The revenue from the duty is no doubt large, but the 
greater the sum the greater is the burden on one of the largest trades of 
the country and the staple industry of an important province.” 

The duty still continues to be levied, and during the past five years the ! 
amount collected has varied from 1*61,26,726 to R 7 ^.64, 98s or,say, 00 000 
per annum. v ’ 

MILLS AND MILLING. 


power 


An important feature of the Indian rice trade is the position which 
/er-mills have attained. There are now at work 45 rice-mills in Burma I 



take any work that he can avoid. In Bengal the rice crop is, as a rule 1 
husked, whether it is required for local consumption or for export’ 
by the members of the agriculturist’s family in the dhenki , worked by 
hand or rather by the foot, before it is put on the market. In Burma 
the grower takes his unhusked rice to the market and leaves to the 
buyer the trouble of husking it. It soon became evident to exporters that • 
if a large trade was to be done it was impossible to export unhusked rice! I 
ancl that husking mills were a necessity. These mills have now been in ' 
existence for many years, the oldest being more than thirty years old. I 
J hey give employment to many thousands of Madras coolies who go; 
across the Bay to the rice ports for the rice season, which may be said to last 
lrom I cceiubt!-l° May, earning high wages (from 12 annas to one rupee 
daily) during the season. The mills were for along time greatly hand:- 
capped by the cost of fuel, imported coal (from England chiefly ) being I 
V s , , ie cobt u '^ s ver Y great and the question of the disposal of the 

husks became serious, for the only method of dealing with them seemed I 
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Flowers Used to Flavour Tea. 


MILLS 
MILLING. 


Dust. 

5:4 

515 


to be to throw them into the rivers and creeks. Any one travelling in 
Burma in those days had constantly before his eyes great floating masses 
of rice husks, covering the streams for miles and so thick as to be a real 
impediment to navigation. When decomposition set in, the smell was 
very olTcnsive. Some twelve years ago, however, it was discovered that a 
good way ot disposing of the husk was to burn it in the mills, and now 
all the mill furnaces are fed with the husks. The cost of coal also is lower, 
and as Bengal coal is now being shipped to Burma in large quantities, 
the rice mills are working under favourable conditions. Every year the 
proportion of white rice (rice which has been entirely cleaned in the mills) 
grows larger, and the proportion of cargo rice (which is partly unhusked) 
grows smaller. Of the total quantity of rice now exported from Burma, 
about 70 per cent, is “ white ” rice. 

The process of milling involves the production of a good deal of bran 
or dust. This stuff was formerly thrown away like the husk, but is now 
sold to Chinamen who use it for feeding pigs and cattle both in Burma 
and the Straits. 

(\V. R. Clark.) 

OSBECKIA, Linn.; Gen. PL, /., 7^. 

A genus of Melastomaceous plants, twenty-nine species of which are 
found in the Indian Peninsula. They are mostly herbs, sometimes shrubs, and 
are worth cultivating on account of the beauty of their dowers. Otherwise they 
are of little economic value. 


516 


TIMBER, 

517 

513 


DOMESTIC. 

Flowers. 

519 

520 


TIMBER. 

521 

522 




Osbeckia crinita, Benth. ; FL Br. Ind., II., 5/7 / Melastomace/e. 

Syil. —-o. STELLATA, Don ; O. STRLLATA, Vai. / 3 ., DC. 

Vern. — Number , Letcha. 

References. — Don. Prodr., 221 partly ; Gamble , Man. Titnb ., 199. 

Habitat.'— A shrub of the East Himalaya and Khdsia hills, found at 
altitudes between 4,000 and 8,000 feet: it is common about Darjiling. 

Structure of the Wood. —Light brown and moderately hard. 

OSMANTHUS, Lour.; Gen . PL, II . , 677. 

Osmanthus fragrans, Lour., FI. Br. Ind., III., 606; Oleaceje. 

Syn. — Olka fragrans, Thunb .; O. acuminata. Wall. 

Vern. — Shilling, stfang, KuMAON; Tungrung, Lepcha. 

References. — Roxb., FL Iod., F.d. C.B.C., 35; Brandis, For. FL, 3oq • 
Gamble, Man. Titnb., 257 f Lisboa, U. PL Bomb., 223; Kczu O/f Guide 
to Bot. Garde ns & Arboretum, 144. 

Habitat.—A small tree found in the Temperate Himalaya from Garhwdl 
to Sikkim at altitudes between 4,000 and 7,000 feet. Sometimes wild, but 
more often cultivated fur the rake of its sweet-scented flowers. It is distri¬ 
buted to China and Japan where it is widely cultivated. 

Domestic.—The i low i:ks arc used in China to flavour tea, in Kumdon 
to keep insects away from clothes. 


i O. sp. 

Vern.— Silingi , Nepal; Chashing, Bhutia. 

Reference, — Gamble, Man. Titnb., 257. 

Habitat. —A small tree with opposite coriaceous leaves, found at Tonglo 
near Darjiling at an altitude of 10,000 feet. 

Structure of the Wood. — Wh ile, hard, close-grained, seasons well, 
mottled on verticil re- I "on. Weight 53ft per cubic foot. 

OSTODES, BL; Gen. PL, TIL, 299. 

I Ostodes paniculata, BL ; FL Br. Ind., V ./ 00 { Euphorbiacf./e. 

Vern. — Rrfiari, Nepal; Pnlok, Lepcha; TValkakina, Sing. 
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( JV . /?. Clark .) 


& 


References.— Kura , For. FI. Burnt ., //., 4° 3 ; Gamble , J/.??;. Timb., ^5. 

Habitat.—A large evergreen tree, found in the forests of Sikkim at alti¬ 
tudes between 2,000 and 6.000 feet. It is common also in the forests of the 
Khasia hills and of Martaban, and is distributed to Java. 

Gum. — It yields a gum, which is used as size in paper manufacture 
{Gamble). 

Structure of the Wood.—White and soft. Weight 26B) per cubic foot. 
OSYRIS, Linn.; Gen. PL, IIL f 22J. 

Osyris arborea, Wall. ; FI. Br. Ind., V., 2J2; Wight , Ic /. 1853; 

[ SANTALACEiE. 

Syn. — 0 . VViOHTiANA, Wall. ; O. nepalensis, Don. 

Vern. — Bakardharra , bakarja , Kumaonj P<t£/j',Belgaum ; Jhuri, Nepal. 

References. — DC., Prodr., XIV., 633; Brandis , /Tor. i?/.. jpQ ; Gamble ,. 

Man. Timb., 320 ; Boy!c. 111 . Him. BoP, 322 : Grab., Cat. Bomb. PL, 17 7 ; 

Dais. &? Gibs., Bomb. FI., 223 ; Watt , SW. from Records Gov. Ir.d., Rev. 

& Agri. Dept., I.. 59; Gazetteer , /V.-W. Prov., X., 017 ; Ind . Forester, 

XL, 369 ; Agri.-Hurti. Soc., Jnd v fourn., JV., 260. 

Habitat. — A glabrous shrub or small tree occurring in the Sub-tropical ; 
Himalaya from Simla to Bhutdn, at altitudes up to 7,000 feet. It is found 
also on* hills in the Deccan Peninsula, in the Central Provinces, and in 
Ceylon. 

Medicine. — The infusion of the leaves has powerful emetic qualities. 

Domestic. — Dr. Royle mentions that in Kum&on the leaves of Osyris 
arborea are used as a substitute for tea, and this is probably the Green Tea 
of Bischar (— Bishahr) which Moorcroft ( Travels , J.,352) describes as being 
imported into Ladak under the name of Maun or Bischar Tea, the produce 
of a shrub growing on a dry soil, especially about Jhagul between Rampur 
and Scran. The leaves are*gathered from July to November, and, after in¬ 
fusion in hot water, are rubbed and dried in the sun. The first infusion is 
reddish in colour and is reckoned nauseating: the second, which is used, is 
yellowish green. Writing of the use of these leaves as a substitute for tea, 
Dr. Watt, in his Selections from the Records of the Government of India, 
Revenue and Agricultural Department, says “The leaves smell remark¬ 
ably like tea, when specially prepared; but unfortunately the infusion has 
powerful emetic properties which require long usage t o oonqupr. Dr. Royle 
suggested that experiments should be made in the cultivation of the plant. 1 
in order to discover if the emetic property could be removed by careful 
cultivation. The discovery of tea proper in Assam, and the greritly ex- 1 
tended cultivation of that plant, have left the matter of Osyris tea in the 
position in which it was at the beginning of the present century, when it 
first attracted the attenticin of the public. 

The plant is very common around Simla. It is closely allied to 
sandalwood, but seems to possess no properties that would justify its cul- ] 
tivation, since tea can be produced quite as cheap. 

_ [ Pt. II. 

Otaheite apple, see Spondias dulcis, Wllhl.j A nac akdiacf as ; Vol. VI ., 

OTTERS ; Blattfo* J, Mammalia in Fauna of 

J 3 r. hid.. Pi. 1S1. 

Otters. 

, Otters, which helon^ to tho Snh-lamily Lt'TRiN.V, constitute the last 
sur- livision of th< M 1 melid.k. J hey form 1 croup, tho different sp -cir* of 
which are externally very dillijult of discrimination, but arc t< adilv determined 
by the shape of then skulls. 
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The Common Otter. 
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Lutra aurcobrunnea, Hodgson ; 
The Himalayan Otter. 


Blanford , Mammalia in Fauna of Br. 

[dnd., Pt. /., 186 . ; Mustelid/e. 


No other naturalist except Hodgson has met with this species, but it is 
evident from his collections that, besides L. vulgaris, L. ellioti, and L. 
leptonyx, another otter is found in Nepal ( Blanford ). It is much smaller 
and the skin is coarser than in the other species. 

Habitat.—Found by Hodgson in Nepdl. 

[ 185. 

L. ellioti, Anderson ; Blanford , Mammalia in Fauna of Br . hid,, Pt. 
The Smooth Indian Otter. 


Syn. — L. monticola, Hodgson ; L. taraiyensis, Blyth; L. nair, Cantor 
Blyth, partim. 

Habitat.—This species also is found throughout India. It is distin¬ 
guished from L. vulgaris by the smaller size of the animal, the greater 
comparative breadth of its skull, and its coarser shorter hair. 

Domestic.—Probably this species also is used by fishermen in a similar 
manner to the common otter (q.v.). Its fur is not so valuable. 
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L. Ieptcnyx, Horsfield : Blanford , Mammalia in Fauna of Br. hid.. 

The Clawless Otter. 

Syn. — L. indigitata, Hodgson ; Aonyx LEPTONYX, Cantor . 

The skull is much shorter than in other Indian forms. The claws are rudi¬ 
mentary, sometimes altogether wanting ; the third and fourth toes on all 
leet considerably longer tnan the others. 

Habitat. — This species inhabits the Himalaya, generally at low eleva¬ 
tions; it is found also in Lower Bengal (being common near Calcutta) in 
Assam, Burma, and at low elevations on the Nilgiris in Madras Presi¬ 
dency. 1 

Domestic.—This animal, together with the other species, is kept tame by 
the fishermen in Lower Bengal. 

L. vulgaris, Erxleben ; Blanford, Mammalia in Fauna of BrlInd.,' ^ 
Tub Common Otter. 

Syn. — L. NAIR, F. Cuv.; Jordon partim ; L. indica, Gray . 

The otter found commonly over India is usually known as Lutra nair 
but there seems to be no corwant characters by which this can be distln > 
guished from the Lutra vulgaris of Europe. 

Vera. — Vd, ltd HI do, pani kutta , Hind. ; Sag-i-al, Pb. ; Lad, pan-man] nr, 
jal man jar, jal-manus. Mar.; Nirunai, Tam. ; Niru-htha, Tel : Nir- 
nai , Kan. 

1 references. Jordon, Mam. L.d., 86; Sietndale, Mam. Ind /50/ 
For h r. Watson, ind. Survey of India , 0S2 ; bn eye. Brit., XV 1 II., 69. 
Habitat.—The common otter is found throughout the Pala>arclic 
n gion, extending into the North-West Himalaya The Indian form com¬ 
monly known as L. nair appears to occur over the whole of India and Ceylon. 

Domestic.—Otters are easily tam d when captured young. L. vulgaris 
is very commonly lemi-domesticated by the fishermen in various parts of 
India, who employ the members ot this and other species to drive fish into 
their nets. On the Indus they are found specially serviceable in porpoise 
catching, i he fishing otters are kept on the prow of the boat and slipped 
like dogs when rerjuired. 

I he skin of this species is the one most valued by furriers. It is rufous 
and beautifully soft. In IntLa, Baden Powell says, it is much prized 
for making enps and for posh tins or fur jackets 
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OUGEINIA, Betilh.; Gen . PL, j/<?. 

[/. 391 ; LeGUMINOS/E. 

Ougeinia dalbergioides, Benth.; FI. Br . Ind., 11 161; W ight, lc., 

Syn.— Dalbergia ougeinensis, Roxb. 

Vem.— Sdndan, asainda, tin nas, timsa. Hind. ; Tints, Beug. ; Band 
hona, Uriya; Ruta, Kol. ; Rot, Santal ; Sandan-piph, Nepal ; lewsa, 
Bhil : Se'r, shermana, iinsai, Gond; Rutok, Kurku ; Shcrnjau, t cna., 
tinsa, said art, N.-W. P. ; Telus, sannan , sdndan, Pb. ; Tutinia, a AN- 
SWARA ; Tinsa, karimattal, kala phalas , tinnas, C. P. ; Tiwas, tunus, 
tunnia, telas, sandan, timsa. Bomb. ; Kalapalas, tewas, tanach. Mar. ; 
Dargu, telle viotuku, nemmi chettu, manda motuku, Tel. ; Lari mutal, 
Kan. ; Tinisa sejanduna, Sans. 

References.— Roxb., FI. hid., Ed. C.B.C., 532 ; Brandis, For. FI.,146 ; 
Beddome, FI. Svlv., t. 3 ‘ 5 ; Gamble, Man. Timb., 119; Dale. & Gibs., 
Bomb. FI., 7S; Stewart, Pb. PL, 72 ,* Rev. A. Campbell, Rept. hcon. PL, 
Chutia Nagpur, No. 7513 ; Sir W. Elliot, FI. Andhr., ill, r 3 S, J 77 ; f • 
C. Dutt, Mat. Med. Hindus, 321 ; Birdwood , Bomb. Prod., 32S ; Bade n 
Powell, Pb. Pr., 577 ; Drury, U. PI. Ind., 176 / Atkinson, Him. 
Dist. (X., N.-W. P. Gas.), 3 o 8 ; Useful PI. Bomb. (XXV., Bomb. 
Gao.), 58, 272 , 278, 393 ; For. Adm. Rep., Chutia Nagpur, 1885, 6, 29 ; 
Man. Madras Adm., I., 3 i 3 ; Report on Gums 0 f Resinous /y j 
stances of India, 24, 33 ,«?.*>' ; Settlement Reports Central Province.'-, Chind- 
wara , 110 : Sconce, 10 ; Baitool, 127 ; Gazetteers : — Bom ray I II., 35 t 
XIII.. 27 ; XV., 33 ; XVI.. />; Punjab , Gurdaspur, S 3 ; N.-W. f -. L, 88 ; 
IV., Ixx. ; hid. Forester, \I., 275 ; MI., 2 3 l IV., 292, $22 ; VIII.. 101, 
114, lit), 129, 388, 412, 414 , 41b ; X., 6r, 222, 325 ; XL, 3^7 j A'/., Is# 
(xxii.); XIII., T20, 127 ; XIV., 147, * 5 *; Balfour, Cyclop . hid., /., 878. 

Habitat. — A moderate-sized deciduous tree, under certain circumstances 
gregarious, found chiefly in the intermediate zone of the sub-Him&layan 
tract from the Sutlej to the Tista. ascending to 5 >° 00 feet, but distributed 
also to Central India and the west coast. > 

Gum.—It yields an astringent red gum, very similar to Dragon s Bi d. 

Medicine. —The bark, when incised furnishes a kino-like exudation, 
which is used in cases of dysentery and diarrhoea (Lisboa). According to 
Campbell ( Econ . Prod., Chutia Nagpur), a decoction of the bark is given 
among the hill tribes, when the urine is high coloured. In the Central 
Provinces the bark is said to be used as a febrifuge. 

Fodder.—The lea yes appear after the blossoms, and are in summer 
given as fodder to cattle, for which purpose the branches are lopped off. 

Structure of the Wood.—Sapwood small, heart wood mottled, light- 
brown, sometimes reddish-brown, hard, close-grained, tough, and durable. 
It takes a beautiful polish. Weight 55 to 60ft per cubic foot. It is a very 
valuable timber, specially those specimens that grow on the Godavery, 
but is comparatively rare in these parts. The tree, however, is a small 
me, and it is difficult to 1 obtain planks over nine inches broad (Brandis, 
Gamble, Balfour ). 

Domestic.—The wood is used for agricultural implements, carriage 
poles, wheels,and furniture, also for building purposes (Gamble). The bark 
is astringent, and is employed to poison fish, for which purpose many trees 
are stripped of their bark (Lisboa), 

Ovis, see Sheep ; Vol. VI., Pt. II. 

OXALIS, Linn. ; Gen. PL, /., 276 . 

A gonus of acid herbs, consisting- of over sou species, which are rhieljy Tro¬ 
pical . Atnciican and South-African. Three species are 

indigenous to the Indian Peninsula ; hut practically only one of the;-’ is recog¬ 
nised as of economic value. 
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Oxalis acetosell?. , Linn. ; FI. Br. Ind., L, 436 ; Geraniace.£. 

The Common Wood Sorrel. 

References. — Stewart, Pb. PL, 37 ; Agri.-Horti. Soc., Ind., Jour',:., XIV., 
45 ; Gas., N.-W. Proa)., X., 307 ; Smith, Econ. Diet., 38 s ; Kew Off. 
Guide to the Mus. of Ec. Bot., 16. 

Habitat.—An herb found all over the Temperate Himalaya from Kash¬ 
mir to Sikkim, at altitudes between 8,000 and 12,000 feet, and distributed 
to Europe, North Asia, North Africa, and North America. 

Medicine.—Although at one time this found a place in the London 
Pharmacopoeia, yet in India no account appears to exist of any supposed 
medicinal virtues inherent in this species. In Europe, it was introduced 
into the Pharmacopoeia as a refrigerant in fever, and as an antiscorbutic 
in scurvy, but has now fallen into disuse. 
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O. eorniculata, Linn.; FI. Br. I?id ., /„ 436 ; Wight , Ic. y t. 18 . 

The Indian Sorrel. 

Syn.—O. repens, Thunb. ; O.'pusilla, Salisb. 

Vern.— Anbdtt , seh, a’mrulsdk, amrul, chalmori , Hind.; A'inrulsdk, 
umulbet, amrul, omlSti, chuka-tripati , Beng. ; Tandi cluitomarak , 
Santal ; Chengeri tenga , Assam ; Amrul , amlika , ambuti , N.-W. P. ; 
Amrul, chalmori , Kumaon j Amlika, amrul, surchi, t raw like, khatta 
mithu , chukha , Pb. ; Ambuti, bhui-sarpati, Bomb. ; Bhin-sarpati,ambuti. 
Mar.; Anb 6 tt-ki-b 1 iajt, ambuti, Dec.; Puliydrai, puliydrai-kirai, p ( t- 
liakiri, Tam. ; Puli-chintd , pulla-chanchali, pallachinta, anboti-kura , 
Tel. ; P ullam-furachi-sappu, Kan. ; Poliydrala , Malay. ; Amlalonikd, 
changeri, amlika, ambashta, chukrika , s huklika, Sans.; Hememdab, 
hemaa, homadmad, Arab. 

References.—#0*6., FI. Ind., Ed. C.B.C., 389 ; Voigt. Hort. Sub. Cal., 
191 ; Stewart, Pb. PI., 37 ; Sir IV. Elliot, FI. Andhr., 158 , 159 ; O'Shaugfi¬ 
ne ssy, Beng. Dispens., 237 ; Irvine , Mat. Med. Patna, 122 ; U. C. Dult , 
Mat. Med. Hindus, 124, 290, 295 ; Dymock, Mat. Med. IV. Ind., 2nd Ed., 
I2T ; Dymock , Warden & Hooper, Pharmacog. Iml., I., 246 ; Med. 1 op., 
Ajmc rc., 153 ; Birdwood, Bomb. Prod., 145 ; Bader Powell, Pb. Pr. x 
33i l Drury, U. PL Ind., 3, 24 ; Atkinson, Him. Dist. X., N.-W. P. 
Gas,), 3 oi, 708, 7.14; Useful PI. Bomb'. XXV., Bomb. Gas.), 148, 196; 
Gazetteers: — Bombay, XV., 428 ; N.-W. P., I.,79; IV., Ixix. ; Mysore 
and Coorg, I., 69; Agri.-Horti. Soc.: — Ind., four., XIV., Ii ; ffourn. 
As. Soc., Pt. II.. No. II., 1S67, 81 ; Ind. Fort star. III., 237 . 

Habitat.—A very variable, caulescent weed, found abundantly through¬ 
out the warmer parts of India and Ceylon, ascending the Himdlaya to 
7,000 feet. It is found very frequently in cultivated places or near human 
dwellings. In distribution it is cosmopolitan. 

Medicine.—The leaves are considered cooling, refrigerant, stomachic, 
and antiscorbutic. Various preparations, in which this plant forms a prin¬ 
cipal ingredient, are much esteemed in the treatment of fevers, dysentery, 
and scurvy. A ghrita (v. Ghf, Vol. III., 495), prepared from the fresh juice 
of Oxalis eorniculata, and the leaves of the same plant reduced to a paste, 
together with gin and curdled milk, is recommended by Hindu physicians 
as a useful medicine in diarrhoea, dysentery, prolapsus of the rectum, tym¬ 
panitis, piles, and difficult micturition. The fresh juice of the leaves is 
given to relieve the intoxication produced by Datura ( U. C. Dutt). 

The fresh leaves made into a curry are said to improve the appetite and 
digestion of dyspeptic patients (Moo clean Sheriff'. Bruised with or without 
water, they are formed into a poultice and applied over inflamed parts, 
by which means, Moodeen Sheriff says, ** great cold is produced, and 
pain and other inflammatory symptoms arc relieved.” 

In the Konkan the plant is rubbed down with water, boiled, and 
the juice of white onions added. This mixture is applied to the head 
in bilious headaches, Baden Powell and also Atkinson mention its 
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The Indian Zebu or Humped Ox. ( W. R. Clark.) 


almost universal use in the North-West Provinces and the Panjdb as a 
specific applied externally for the removal of warts. Baden Powell at 
the.same time mentions the use of the juice as an application for the re¬ 
moval of opacities of the cornea. 

Special Opinions. — § ” The leaves are useful in dysentery of children” 
(Assistant Surgeon N. L. Ghose , Bankipore ). st Juice of the leaves is 
used as an antiscorbutic” (Surgeon A. C. Mukherji , Noakhaly ). “ Anti¬ 
scorbutic, stomachic; leaf and whole plant are used fresh as a salad ” 

{ Apothecary T. Ward , Madanapalle , Allahabad). ts The juice of the 
leaves is used in dysentery, also as dentifrice and to improve foul breath ” 
(Civil Surgeon H. Thornton , B.A . , M.B., Monghyr). “ Expressed juice 
of the leaves made into a sherbet with a little sugar, often prescribed in 
dysentery lo allay thirst” (Civil Surgeon S. M. Shircore, Moorshedabad ). 
“ Cooling and useful in biliousness ” (Assistant Surgeon S. C. Bhatta - 
charjiy Chanda , Central Provinces). 

Food. — In some parts of the country it is eaten both raw as a salad 
and cooked as a pot-herb, particularly in times of drought when its refri-' 
gerant qualities are said to be very grateful to the consumers. In Madras, 
it is cultivated as a vegetable and sold to the natives especially Muham¬ 
madans, who are very fond of it (Moodeen Sheriff). At Poona, during 
the famine of 1877-78, the seeds were eagerly sought after and eaten b\ 
the poorer classes. 

Domestic. — The juice is useful in removing stains of iron mould. 

OXEN, BUFFALOES & ALLIED SPECIES OF 
BOVINE ANIMALS. 

The sub-family Bovine, one of the great divisions of the tribe o! j 
Ruminants, is broken up by naturalists into three groups :—(1) the Bison- I 
tinl to which belongs the Yak (Poephagus grunniens)of Central Asia; 
(2), the Taurine, sub-divided by Blyth into (a) Zebus , a genus con¬ 
sented by the humped domestic cattle of India, (/ 3 ) Taurns, the 
less cattle with cylindrical horns, represented by the cattle of Europe, I 
(y) Caracas, humpless cattle with somewhat flattened horns, represented 
by the Gaur of India and South-Eastern Asia; (3), the great group of ( 
Bovinae known as the Bub aline, which is represented by the varieties , 
of the domestic buffalo of India (Bubalus bos) and the wild buffalo ! 
(Bubalns ami). 

Here, however, it has been thought expedient to follow’the usualprac- ! 
tice in this work, namely, to describe shortly the different species of 
Bovinje indigenous to India, in their alphabetical order, and to conclude 
with a general article on the subject of Oxen. 

Bos indicus. 

The Indian Zebu or fIumped Ox. 

References. Jerdon, Mam. Jnd. t Jot • Murray , Vertebrate Zool . Sind. 

55 ,* Encycl. Brit ., V ., 244, 

Habitat.—T.he genus Zebu , containing the humped cattle of India, 
comprises not only the several varieties of domestic cattle, but also others 
that have run wild. In the really feral state, the Indian Zebu is probably I 
extinct. On the scacoast, near Nellore in the Carnatic, there is a herd of I 
cattle that have run wild for many years; but they are merely escapes from ! 
the domestic state, and although in several other places also there are small | 
herns of apparently wild cattle, no specimens of the real wild Zebu seem | 
now to exist. Humped cattle are found in the greatest perfection in India, 
but they extend eastwards lo Japan, and westward to the Niger in Africa. I 

Characters.— Zebus differ from the European domestic cattle not onl\ 1 
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in the hump-like fleshy protuberance on the shoulders, but also in the 
number of their sacral vertebrae, and in the character of their voice which 
is described as “ a hoarse guttural grunt or half cough instead of the ring¬ 
ing bellow of the European species, in which both lungs and throat play an 
important part” (Wallace). 

Domestic & Sacred.— Cattle in India comprise the chief wealth of 
the agricultural classes, and perform most of the agricultural operations of 
the country. With them, the ray at ploughs his land, raises water for irri¬ 
gation when wells form the source of the water-supply, and conveys his 
produce to market in carts or in panniers on their backs, where the roads 
are unsuitable for wheeled vehicles. They are thus valued not so much 
for their flesh-producing qualities, as for their strength and activity, which 
enables the Indian ray at to perform the work done by the agriculturists 
in England with horse labour. 

AH the varieties of the Indian Ox are held sacred by the Hindus, who 
consider it a sin to kill them, and pollution to partake of their flesh, although 
the milk and products from milk are largely consumed in most districts 
and by all classes. For further information" as to the different breeds of 
cattle see the general article Oxen, p. 665 et seq. 
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Syn. — Bos arni, Ken & Shaw; Bos bubalus (wild var.), Jordon-. 

Vern. —-Arna (the male), ami (the female), jungli bhyns , Hind. ; Cera 
erumiy Gond; Mung, Bhagalpore. 

References. — Jerdon, Mam. Ind3 o7 ; Sterndale , Mam. Ind 490 ; Bal- 
four, Cyclop., I., 487 ; Eucycl. Brit., IV., 442 

Habitat. — The wild buffalo is found in the swampy Terai at the foot 
of the hills from Bhutan to Oudh, and in the plains of Bengal as far 
west as Tirhut, but increasing in numbers eastwards on the Bramaputra 
and in the Bengal Sunderbuns. It also occurs on the table-lands of 
Central India as far south as the Godavery. It is distributed to Ceylon, 
Burma, and the Malayan Peninsula. These animals inhabit the margins 
rather than the interior of fores*s and nev^r ascend the mountains, but 
adhere to the most swampy portions of the districts they frequent. (Jer¬ 
don.) 

Characters.— i he wild buffalo is somewhat larger than the domesti¬ 
cated variety. It measures 10J feet and upwards from the tip of the 
snout to the root of the tail, and the height at the shoulder is often as 
much as 6.} feet. The colour of the hair is usually black. It is scanty|over 
the body, but tufts occur on the forehead, over the eves, and on the knees. 

1 he horns are of two varieties, one very long and nearly straight, the 
other much shorter and well curved. The measurement of a fine specimen 
now in the British Museum was 12 feet 2 inches round the outside of 
both horns and over the forehead. The horns of the second variety 
rare 1 ; exceed 3 feet each in length. The wild buffalo, unless it has been 
much hunted, is by no means shy in disposition and may be easily ap¬ 
proached. They abound in the swampy jungles of the regions above 
mentioned. They emerge from the forests to feed on cultivated lands, 
chiefly at night or in the early morning. They a^e immensely powerful 
animals, and a wounded one will occasioiully charge and overthrow even 
an elephant. I hey rul in autumn, the female gestates for ten months, 
and produces its young d a*ing the hot weather. They usually live in large 
herds. 


Speaking of the wild buffalo Hodgson remarks that “the tame species 
is still most clearly referable to the wild buffalo after ages of domestication, 
and tame buffaloes, when driven to the furests for pasture, often have 
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intercourse with wild ones.” Jerdon, however, says that wild buffaloes 
dislike the tame ones and will even retire from the spot where tame ones 
are feeding. Unlike the tame animals, which are usually lean and 
angular, the wild buffaloes are uniformly in high condition. 

Bubalus bos. 

The Buffalo. 

Syn.— Bub»lus buffblus, Blum. 

Ver n.—Bhains (male), mhains (female). Hind ; Bhainsi (male), Mams, 
bhainsi (female), Beng.j Jhotd, bainsa (male), majh , viainh (female), 
Pb.; Karbo, barton, Malay. ; Ky-zvai, Burm. ^ 

References. — Wallace, India in 18S7 , 116-126 ; Shortt, Manual of Indian 
Cattle & Sheep, 107-112; Gazetteer, Mysore & C°orz, 171; 
nan-Hamilton, Journey from Madras , y, //< 5 , 206 ; II., 114,^1, 

4X8 ; III., 57, 2JO, 3$6 ; Jerdon, Mam . Ind., 307 ; En . Cyclop. Brit., 1 1 
442 ; Bid four. Cyclop. Ind,, /., 502. 

Habitat. —Tame buffaloes are found all over the plains and lower ills 
of India. They are semi-aquatic in their habits, and, during the hot 
season, may be seen rolling about in muddy holes half submerged or 
entirely under water with the exception of their noses. 

Characters.—The buffalo is distinguished by its large flat horns—in 
some curved, in some straight; but in all marked with rings indicative of 
age. These are often very long in many breeds, measuring as much as 6 
feet in length and 18 inches in circumference at the base. The general 
colour of the animal is usually blackish, but in some forms they vary from 
brown to grey in colour. Albinoes are not infrequent. They are generally 
more delicate in constitution than the dark-coloured animals. 

The hair is usually scanty, although long and wavy, and affords but 
little covering to the body. The following average measurements of the , 
ordinary country buffalo are taken from Dr. Shortt’s valuable Manual on ; 
Indian ‘Cattle “ Length up to about 10 feet from the tip of the snout to 
the root of the tail. Height at the shoulder from 3 to 6 feet ’’ i hey are | 
not usually so leggy as the cattle of India, and the larger varieties, although 
they may not stand so high as large bullocks, would weigh much more. 

Although ungainly animals, they are much more intelligent and docile I 
than the cattle of India, and may be trained with the utmost nicety for , 
agricultural purposes. In the cart they are used without a nose-string, 
and are guided by the touch of a wand, or the voice 01 their driver. 

Buffalo cows are much valued by natives for milking purposes, as they 
yield a much larger quantity and richer quality of milk than the ordinary 
Indian cow. A good buffalo will yield from 6 to 12 seers of milk per d ; cm, 
and this milk, being richer in crc.un, yields a larger proportion of butter 
and ghi than cows* milk does. The cows are, therefore, kept for dairy 
purposes, while the m^les are castrated and used as beasts of burden ancl 
draught. I 

The female buffalo breeds once every two or three years only, and ! 
usually produces in all six calves. For two years after parturition, she 
continues to give a large quantity of milk, the third year it decreases in I 
amount, and for about two months before calving she is entirely dry. 

Buffaloes are very foul feeders, subsisting on the coarser grasses and 
the refuse left by oxen. In many parts of the country they arc almost | 
entirely stall-fed on stabL litter which they devour greedily. Notwith-j 
standing their coarse appearance and habits, the. arc very delicate ani- ! 
mals and are subject to the same ailments that affe< 1 country oxen. 

The principal breeds of buffaloes in India are five in number. Others | 
have been described, but they seem to be mere local varieties of these ; 
types. I 
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devdonrni^ Naihiali buffaloes are distinguished by the immense 
at first P hnrk°i 5 fr 5 nt / bones >/-"d tbe fact that their horns are directed 
J st ba ckwards and downwards, then upwards, so that they are ciuite 

hl eS thfse 0 ? P r/° r “ The horns of the male are muXbrolde? 

ractable fn di,nncV m a ' besC animals arc very mild-tempered and 
India. disposition, and.the cows are, perhaps, the best milkers in 

a d.Itrfcft‘o X^son?^ iS . the f M St j n aad !s fouad principally in 

medium lenn-th tlT r of . Madura. The horns in this breed are of 
direction 2 2 ’ lng 111 at lhe t,ps > and have a general backward 

coloured a^a fri’n'XT‘’i ? f nd , v ? r >' dee P> the chest. The hair is light- 
... ’ a fringe of white hair usually occurs on the upper side of the 

nmericfr milkiX nEwe" 1 °t'l f , heId b >' lhe natives as indicative of 
do not vhiri P ° wers * 1 he females are good milkers, although they 
do not yield so much as those of the preceding breed. S V 

badi and’ %l\A Talah .f.\ or Oanjal breed is much smaller than the Jafar- 
The 'S! bUt ° f a riCher ? ualit y- The horns are short. 

Their horn? are immei 1° masslve > low-set animals with black hair, 
then upwards ThX ^ and S j Cep d °wnwards, backwards, and 
stand more tnorJ h u WS °[ th ! s brced are excellent milkers and can 
S d m T knocking about when in milk than animals of the other breeds 

size and arc much used b > 

downwards Sw haVe moderately long horns which curve backwards, 
is ’ d , th u P'vards, almost in the form of a half circle. Brown 

nuts al^ aTe found° °Th° the h ''‘ ir ° f thesc anima,s > but dua " d chest- 
mi kere and an n i'r ? ? 2re com parauveIy small in size, but are good 
makers and are more hardy in constitution than the other breeds. 

Gavaeus frontalis. 

The Gayal. 

Vem~ B /n S 1 ' aONTAUS > L «™bert.; B. GAVJEUS, Colebrnoke. 

t 7l C o; d ZkX m nsi nd ‘ **’ 
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Gavaeus gaurus. 

This is the Bison or Gaur Bison of some Indian sportsmen ( Jerdon ). 

Syn.—Bos gaurus, H. Smith, Blyth.; Bibos cavifrons, Hodgson, 
Elliot; Bos gaur, Traill, Hardwicke ; B. asul, Horsfield. 

Vern. — Vana-gao, ban-gao, Beng. ; Gaur, gauri-gai, jangli kkulga. 
Hind.; Kar-kona, Kan.; Peru-mau, Gond. ; Katu-ycni, Tam.; Gaoiy 
Mar. ; Pyoung, Burm. 

References.— Jerdon, Mom. Ind., 3 01; Stcrndalc, Mam. Ind., 481 ; Bal¬ 
four, Cyclop. Ind., I., 1185. 

Habitat.—The Gaur occurs in almost all the large forests of India from 
near. Cape Comorin to the foot of the Himalaya, but is commonest in 
those of the VVestern Ghdt and in eastern India from Chittagong to 
Assam. It is distributed also to the countries to the east of the Bay of 
Bengal from Burma to the Malayan Peninsula. Although sometimes 
found on low levels, it prefers hilly ground, but does not ascend the moun¬ 
tains. 

Characters.—It is a large, fine animal, measuring often 9! to 10 feet in 
length, and standing as high as 6 feet at the shoulder. The general 
colour is a dark chestnut-brown, the legs from the knee downwards are of 
a rufous white. The head is large, the skull massive, the forehead is con¬ 
cave and defined between the horns by a prominent arch of bone. The 
skin above the eyes is wrinkled, which gives the animal an ill-natured 
look. The horns are of a pale greenish colour with black tips, curving out¬ 
wards, upwards, slightly backwards, and finally inwards. They are some¬ 
what flattened at the base, smooth and polished, and in old animals gener¬ 
ally broken at the tips ; a fine head measured 6 feet 2 inches from tip to tip 
round the outer edge and across the forehead, but some specimens are 
said to reach as much as 6 feet 1 1 inches. 

The cow has a slighter and smaller head, a slender neck and no hump; 
it is much smaller, and the legs are of a purer white. 

“ The flesh of the Gaur is excellent if not too old, and the marrow 
bones and tongue are delicacies always preserved by the successful sports¬ 
man ” (Jerdon). The Gaur is usually driven by a line of beaters towards ; 
the sportsman who remains concealed behind a tree. A wounded Gaur | 
will sometimes charge, and when he does so it is without the slightest | 
wavering, but most usually he seeks safety in flight. The Gaur is usually 
extremely shy and retiring in its habits, and very quick of hearing, so that 
extreme care has to be taken in stalking it. Hitherto all attempts at j 
rearing it have failed. It is said not to live in captivity beyond the third j 
year. 

G. sondaicus. 

The Banteng or Burmese Wild Ox. 

Syn. — Bos sondaicus, Muller; Bos banteng, Baffles. 

Vern. — Tsoing, Burm, ; Banteng, Javanese & Malay. 

References.— Jerdon, Mam. Ind., 307 ; Stcrndalc, Mam. Ind., 4SS; Dal > | 
four. Cyclop. Ind., I., r 18$. 

Habitat. —It is found wild in the forests of Pegu and Tenasserim. In i 
distribution it extends as far northwards as the Chittagong Hills and 
southwards to the Malayan Peninsula, Sumatra, Borneo, and Java, In 
the island of Bali near Java it i domesticated. 

Characters.—In size, this animal is much the same as the two last 1 
species It resembles the Gaur in appearance, but the voting and the cow- 
are bright chestnut in colour, and in the old males, the horns become con- | 
nocted at their base by a great horny thickening under the Skin. This ' 
animal thrives in captivity, and specimens have been sent to the Zoological 
Gardens both of London and of Calcutta. 
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The Yak. 


Poephagus grunniens. 

The Yak or Grunting Ox. 

Syn.— Bos poephagus; B. grunniens. 

Vern —Brong dhong, soora-gay , yak, bubul, Thibetan; Kotass , Turki ; 
Ban-chowr (the wild), chaon gao (the domestic yak). Hind. 

References.— Jerdon , Mam. Ind., 300 ; Sterndale, Mam. Ind 489 ; The 
Fauna of Br. Fad., Blandford , Mammalia 7 Hooker , Him. Journ ., 
/., 212, 214 ; II., 160 ; Drew , Jummu & Kashmir, 288, 3 s 3 ; Kinloch, 
Big game in India ; IkW, Sportsman's guide to Kashmir and Ladak, 
75 ; Balfour , Cyclop., III., 1104-1105 ; Encycl. Brit., XXIV., 725. Consult 
also Cunningham, Ladakh and Schlagentweits ’ Travels in Thibet. 
Habitat.—The high lands of Tibet, Sikkim, and Ladakh, the valley 
of the Chang Chenmo, and the slopes o£ the Kara Koram range (Kinloch). 

The Yak is indigenous to High Tibet and is found extensively domes¬ 
ticated all over these lofty regions. It is only, however, in Eastern Thibet 
that the wild yak now commonly occurs, but it is a visitor, so the writer is 
informed by Lieut. H. Bower, “ of Chang Chenmo, Kizil Jilga at the head 
of the Karakash river and of Kotass Jilga, west of the Sujet Pass.” 
Amongst all quadrupeds the yak is the one found at the greatest eleva¬ 
tions : “ It is met with,” says Hooker, “ up to elevations of 20,000 feet.” 
At the same time the range of temperature and altitude in which it can 
live is limited, for it can scarcely exist in summer at S,ooo feet. Even in 
• the high vaileys of Kashmir at upwards of 8,000 feet, it rapidly de¬ 
generates. The heat and the insects are its greatest enemies, and it seems 
to care little for the luxuriant vegetation of these comparative lowlands, 
but prefers the coarse hard fodder it can find in the more elevated ranees 
(Balfour; Kinloch). 6 

Characters.—The prevailing colour of the domestic yak is black but red, 
dun, partly coloured, and white ones are also seen. Some of the domestic 
yaks are hornless ; but the majority have long, nearly cylindrical horns, 
pointed at the ends, and with a characteristic curve at first directed oiit- 
wards, then upwards, forwards and inwards, and lastly, a little backwards. 

The wild yak, the progenitor of this domesticated form, is a much larger 
animal, so much so that the Tibetans say the liver of a wild yak forms a 
load for a tame one. It is very fierce, and, when brought to bay, falls on 
its hunters with horns and chest, and often inflicts serious and even mor¬ 
tal injuries. The horns of a full grown bull are said to be as much as 
three feet long. In colour the wild vak is black all over, with occasionally 
a white streak on the forehead (Hooker). J 

The dheo or zobo, a cross between the yak and Himdlayan hill cow, 
is common in the North-West Himdlava, and is used by the natives there 
in place of the yak. It is a very* fertile hybrid ; indeed, the brothers Schla- 
gentweit declare they were informed that there was never found any limit 
to the number of generations (Schlagenweit ; Hooker; Balfour). 

Domestic Uses, —In the regions in which it occurs, the. yak istheordi- 
nary beast of burden of the people. It is extensively bred in Bussahir and 
other parts of Tibet. The female goes nine months in calf, and drops 
one every two years, usually about the month of April. It ordinarily bears 
ten or twelve altogether. The average value of a young yak is twenty to 
I thirty rupees. 

I In Spiti the people plough with the tame yak, it carries their loads, it 
furnishes them with milk, and its hair is woven into ropes. Much of the 
wealth of the people of Eastern Tibet consists in their flocks of yak. To 
these mountaineers it is invaluable for its strength and hardiness. Flocks 
of them may often be met in these regions, bearing two bags of salt or 
rice weighing 26oIb or four to six planks of pine wood slung in pairs along 
either Hank, each animal being led by a rope attached to a wooden ring 
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passed through the nasal cartilage. The yak is regularly milked by the 
Tibetans and yields a very rich milk. In autumn, when the calf is killed 
for food, the mother will give no milk unless the herdsman gives her the 
calf’s foot to lick or lays a stuffed skin before her to fondle. Much of the 
ordinary food of the Tibetans consists of the rich curd of yak’s milk, either 
fresh, or dncd and powdered into a kind of meal. 

The hair of the yak is twisted into ropes or woven into a coarse kind of 
cloth which the Tibetans use to cover theii tents. The gauze shades for 
the eyes used by these people in crossing the snowy passes are also made 
from yak’s hair. The bushy tail forms the chowry or fly flapper well 
known in the plains of India, and the long hair is much esteemed by 
native women to supplement their own. 

The flesh of the young yak is said to be very rich, juicy, and of a most 
delicate flavour, that of the older animal is sliced and dried in the sun to 
form jerked meat (called in Tibet schqt-tcken). Hooker says it is a very 
palatable food, as the scanty proportion of fat in it prevents its becoming 
rancid. 

The horns of the wild yak are used by the grandees of Tibet as cups at 
marriages and other feasts. They are filled with spirits and handed round 
to the company. 

OXEN. 

Vern. —Bail (the bull or ox), gai (the cow). Hind.; “ Mavteshi, imil, vial ! 
jal (in Patna), dhur (cattle generally), goru, gdy goru (in Patna), dh/tr 
danger (horned cattle exclusive of buffaloes), sanrh (a bull branded with 
sacrificial marks and let go), dkdkar (when not so branded), laradh (in 
Patna and N.-W. Tirhut), barad (a bullock), haraihi (pi v.igh-bullocks), 
addri (in Patna), audar (a bullock unbroken to work), jataha, basalt a 
(a bullock with excrescences on its body purchased and led about by reh- 
gious mendicants), gau, gay (a cow), pahiloth, pahilaunth gay (acow that 
has had one call), purdhiva (one that has a calf yearly), pachar tone that 
breeds when five years old), bah::a (in South-West Shahabad), / ,a 

barren cow), barddel, gab/iin (in South Bhaugulpur), pharli (a cow in 
call), dudhar , dudhari (a good milker), chonrhi , chonrh (one that gives 
little milk), leru (an unweaned calf), bachkwa (male), bochlti (female), 
(when they are from to 3 years old), dodan (in Shahabad), do-dant, 
d:t-dant (a call with two teeth), udant (in the East), adant (when it has not 
yet got its true teeth), o±ar (to the West), kalor (in N.-E. lirhut), 
gaur (in Patna), phrtain (a heifer ready for the bull),” Beng. and Bbhaki, 
‘(Grierson, Bihar Peasant Life , 287). “Bail (an ox or bullock), bail, 
: . ' ** v ' —‘ ' - 7 — -»t 



horns), anandi, jatah, rtadiyd (a deformed ox led about by religious 
mendicants), gac, gau, ga : ya (a cow), bah; la (a barren cow), dhCn (a cow 
in milk), lain (a cow jus; after calving), purebha (a cow that gives two 
calves within a year), N.-W. Prov. & Oudh ; ” (Crooks, Glossary' of Rural 
and Agricultural terms), Bail (a bull or ox), gau (a cow), tin Uohtak, 
bachra (an o:: under two years old), bahra (from two to four years) 
baladk (an ox, fit for work) dhanda (an old ox past work ! (a cow bears 
the names corresponding to those of the ox till she is four years old when 
she becomes) gac, (in Montgomery) vachhd (an ox till 1 year old), I 
vachhl (a cow), wairkd (an ox till 2$ years old), voairki (a cow 1 ), van hr 
(an ox till 4 years old) dhanap (a cow till she calves)^ bail or sf?ih (after 
4 years old) gau , gao (a cow after calving) Panjaj. : Mai (an ot), Tam. ; 
'/wa (anox). kyrvai (an English ox), Burmuse; Ukyurm (an ox), i urk. ; 
Bakara (an ox), Arab. 

References.— Wallace, India in 1887, f -* l S ; Shortc. Manual of Lilian 
Cattle and Sheep, I-ro6 ; Gazetteer, Mysore & Coorg, /., Manual 

and Guide, Saida pet Farm, Madras, 71 81 ; Burba.an Hamilton, Jour- J 
r.ry from Madras , 116, its, < f) 5 . '.06, 4>7 ; //.» 5-8* 11 4* ,ff °* 827, 880, 

' ' ' ' dioin's 7'ransl,), J,, 
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Voyage of John Huyghen Van Linsclioten to the East Indies, /., 257, 
3 oo • Grierson, Bihar Peasant Life, 2S7-293 ; Crooke , A Rural & Aeri- 
cultural Glossary for the N.- IV . P. & Oadh {various passages) ; Mason, 
Burma & Its People, ij 3 , 670; Gazetteers & Settlement Reports 
{many passages) ; Reports of the Rev. & Agric. Dept ., Govt, of India 
(many passages) ;Selections from the Records of the Govt, of Ind. {Home 
Dept.), No. LXIX.; Sel. from Records of Govt, of Bengal {Papers rela¬ 
ting to cattle disease) {various passages) ; Sel. from Records of Govt, of 
Punjab {Nero Scries, No. XX.), {Cattle diseases), {various passages) ; 
Gunn, Report on Cattle disease in the Central Provinces {various pass¬ 
ages); Mills, Plain Hints on diseases of cattle in India, 16-24; Agri.- 
Hurti. Soc. 9 Ind., Transactions, I17-18, 39-40 ; II., 218, 219! 250-25), 
257 (App.), 310; IV., no; V. {Pro ) 5, 7,8, 14-20,34^5, 45,50; VI. 
{Pro.), 95-97, 120 - 123 ; VII., 111-114 {Pro.), 53-56; Journals {Old Series), 
I.i 320-329 ; XIII., Sri., 27-30 ; XIV., 89-101, 171-180 {Sel.), 105-128 , /77- 
i*8; {New Series), I., 25; III. {Pro.), 23, 24; VII., 365 ; VIII., 238-243, 
253-259 {and many other scattered passages throughout their publica¬ 
tions) ; Quarterly Journal of Vet. Sc. in India {April 1800), 186 : Encycl. 
Brit., V., 244; Balfour , Cyclop. Ind., III., 64. 
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I.— The Breeds of Indian Cattle. 

I. Mysore Cattle. — The cattle of this district are justly celebrated, both 
for their swiftness and for their spirit and powers of "endurance. The 
form which is perhaps best known, and most valued in India, is known ns 
the Amrit Mahal breeds, the chief centre of which is the Hunsur grazing 
farm of the Madras Government. Though probably altered in character 
from time to time, the breed existed from a very early period in the Mysore 
kingdom, and was in all likelihood produced “ by crossing a number of 
the best varieties from the districts of Mysore. At any rate, under the 
native rulers, it seems to have attained its greatest perfection ” ( Wallace). 
Dr. Bucuanan-Hamilton, in his Journey through Mysore, Canara , and 
Malabar, in the year 1800, speaks highly of the breed of Mysore cattle, 
which he describes as follows : The race of oxen of this country may be 

readily distinguished from the European species, by the same marks that 
distinguish all the cattle in India; namely, by a hump on the back between 
the shoulders, by a deep undulated dewlap, and by the remarkable de- 
clivity of the os sacrum. But the cattle of the South are distinguished 
from those of Bengal by the position of the horns. In those of Bengal 
the horns project forward, and form a considerable angle with the fore¬ 
head, whereas in those of the South the horns are placed nearly in the 
same line with the osfrontis. In this breed also, the prepuce is remark¬ 
ably large; and vestiges of this organ are often visible in females; but 
this is not a constant mark. 

“Two breeds are most prevalent. The one is a small, gentle, brown, 
or black animal; the females are kept in the villages for giving milk ; the 
| oxen are those chiefly employed in the plough. This breed seems to 
owe its degeneracy to the want of proper bulls. As each person in the 
village keeps only two or three cows for supplying his own family with milk, 
it is not an object with any one to have a proper bull, and as" the males 
| are not cmasculab d until three years old, and are not kept separate from 
the cows, these are impregnated without any attention to improvement, 01- 
even to prevent degeneracy. Wealthy farmers, however, who are anxious 
to improve their stock, send some cows to be kept in the folds of the large 
kind, and to breed from good bulls. The cows sprung from these always 
remain at the fold, and in the third generation lose all marks of their 
parent’s degeneracy. The males are brought home for labour, especially 
1 in drawing water, by the cabily ; and about every village may be per¬ 
ceived all kinds of intermediate mongrels between the two breeds. The 
cattle of the other breed arc very fierce to strangers, and no body can 
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approach the herd with safety unless he be surrounded by goal as, to 
whom they are very tractable. At five years old, the oxen are sold 
and continue to labour for twelve years. Being very >ong in the body and 
capable of travelling far on little nourishment, the merchants purchase all 
the best for carriage. To break in one of them requires three months 
labour, and many of them continue very unruly. The bulls and cows were 
so restless that, even with the assistance of the goalas, I could not ^et 
them measured ; but the dimensions of a middle-sized ox were as follow s 
From the nose to the root of the horn 21 inches. Fromthe root of the 
horn to the highest part of the hump 30 inches. From the height of the 
hump to the projecting part of the ossa ischia, 45 ^cbes. h rom. the 
hump to the ground 46 inches. From the top of the hip-bone to the 

gr °o n xhe cow^of ’this breed are pure white, but the bulls have generally an 
admixture of black on the neck and hind-quarters. 

“ These cattle are entirely managed by goalas; and some ot these 
people have a considerable property of this kind : but the greater part of 
these breeding flocks belong to the rich inhabitants of towns or villages, 
who hire goalas to take care of them, and, for the advantage of better bulls, 
send to the fold all their spare cows of the village breed. In procuring 
bulls of a good kind, some expense is incurred, for the price given h r them 
is from 10" to 20 pagodas (£3-7-1 to £‘6-14-2), while from S to 15 pagodas 
is the price of an ox of this .kind. Care is taken to emasculate all the 
young males that are not intended for breeding before they can injure 

After the capture of Seringapatam by the British forces, the breeding 
establishment was, in 1800, intrusted to the Native Government, but the 
inducements which had led the Native princes to keep up its efficiency 
being absent, the whole race of cattle degenerated to such an extent that 
in 1813 the management was taken over by the British Government, and 
a Commissariat officer (Captain Harvey) was placed in charge o ; the 
establishment. Till i860, it remained under Government management, 
when, on account of the large expenditure involved and the frequent com¬ 
plaints of inefficiency in the cattle supplied from the establishment, the 
herds were broken up, and cattle for Government purposes were bought 
in the open markets. For six years, this arrangement was continued ; but 
the prices for the best cattle soon rose to such an enormous extent that in 
1867 it was found necessary to again organise the herds. As many of 
the original breed as could be found were purchased, and in December 
1867, the Amrit Mahal herd, with 5,935 bead of cattle, was again re- 
blished. In 1871 there were 9,800 head of atl sizes, exc 1,000 

\oung male cattle in the training dep6t. It was arranged also that a 
certain number of bulls should be handed over to the Native Government 
of Mysore, and these were stationed at various points in the country for 
the purpose of improving the breed of cattle used by the rayats. “ In 
1886 the numbers had increased to 12,457- Up till this time 400 sLecrs 
were required annually by the Madras Government, but because horses 
are to replace bullocks in the 2nd line artillery waggons, in future only 
200 steers will be required annually. It is intended to materially reduce 
the numbers of the herd ” ( Wallace, India in 1887). 

“ The Amrit Mahal cattle comprise three varieties called the 1 lallikar, 
Hagalvadi, and Chitaldroog, from the districts whence they were originally 
produced” (Shortt). They are distinguishable from all other Indian | 
cattle by their well-shaped, symmetrical hi ads and light yet strong build. 
They seldom attain a great height, the bullocks being on an aVci age 48 to 
50 inches high; but Tn proportion to their height they are, for Indian 
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hirU ™!iT a -k k k b i y de6p , and wide in the chest, ^ng and broad on the 
fierv\ r fibbed up and strong in shoulder and limb. They are active 

cularlv valuahl. f S ’ ^ cai ? 1 wall ' ; quickly for long distances, a quality parti’ 
aoS The . f ° r r e .u m !i ,tar ? P ur P oses to which the breed is usually 
applied. The cows of the breed are white, but the males have irenerallv 

brofc ^ ° f b,Ui3h grCy ° ver the fore a " d hi " d quarters hfarled o^ 
1 colours appear* most frequently in inferior specimens, where cross 

n"hterfn colour" Rarly “ 9tr ?*° n of the bulls renders them 

, t J" colour. The horns are straight and long, extending from 

convex oV^l^me^** r? g a " d shar P-P°. mtcd > inclining upwards, lightly 
SeraUhe^iH^ f) ? 0nCaVe ° U the lnner sidc - ^aching one 
riiey are extremely fierce in their dispositions, dislike strangers and 

Vac aMe tftheTat^ ""V* alt, J ou g h at ^e same time they are’very 
emvsnf thic hr , natlves who work them and are known to them. The 
2 “ tb ! i breed , are V6ry , lnferlor milkers and yield only about 1 to i i 
fhf A?/ 1 k p f d , iem ; so , that th ey are of no use for dairy purposes al 

illv fn , [nrpd n -° tb f edepriV t d of ? n Y P ortion ofthe milk without being materi- 

insufficient anri'if a . nd attei i b ad >' ea rs, when the pasture has been 

insulticient and the milk not up to its average quantity, it is found tl at 

thpv”fl the Ca f ^ eS gr ? W u P are decidedly" inferior in quality, and when 

strength. PUt W ° rk they haV ® ° ften t0 be re J ected 0,1 account of deficient 

Pbef ””° wm g account of the management of the Amrit Mahal herd 
y be abstracted from Shortt's Manual of Indian Cattle and Sheep : — 
x col( J season when herbage is abundant, the calves are generally 

weaned from their mothers at the age of five months; but those that are 
Dorn later in the year cannot be separated till after the hot weather, 
ui.ers begin to breed between three and a half to four years old and 
ring forth six or seven times. Twenty cows are allowed to one bull. 
~ aVer i*?u number bi ^ths annually is 50 per cent, on the number of 
s ’ and thc proportion of males and females born is nearly equal. The 
calves are castrated in November, invariably between the ages of five and 
mon , th ^ . as the,r growth is supposed to be promoted by early cas¬ 
tration, and it is attended with this important advantage that it’prevents 
the cows being impregnated by inferior bulls and so keeps the breed from 
degenerating. 1 he steers are separated from the herds after four years of 
age, and transferred to the Public Cattle Department when turned five 
y;ars old, perfectly trained and fit for work. 

Although the principal the Amrit Mahal is not the only breed of the 

whiTLX/ Cattle ( : ind ee d , there are numerous variations, most of 
however, inferior in size or in working powers or in both. Thus 
lie ifadesvaram Betta is a variety of the Mysore type that is bred in the 
jungles and hills on the South-Eastern frontier of Mysore, The animals 
of tins class are larger than those of the Amrit Mahal breed, but are looselv 

n^^: Cl 'n W T rh r yar - very heavy, slow animals, and 
i.ot s., useful for military as for agricultural and draught purposes. 

„ ^Aui lh u rCed C °, meS fr0m hCanknnhalli in the south-east of 
m £1?aithough somewhat similar to the preceding, the oxen are 
much sma ler, being inferior in size to the Amrit Mahal breed. 

.*^i CattI ? of M >; sore are usually smaller in size, and irregular 
in colour and shape, but still strongly exhibit the Mysore type. They are 
poor milkers, but excellent cattle for agricultural and draught purposes 
II. The Nellore or Ongole Breed—Another breed of cattle widely 
celebrated in India is the Nellore one. The animals ot this class are 
valued not so much for draught purposes as fpr their milking qualita s. 
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There are two varieties, the large and the small —of which the large 
stands from 15 to over 17 hands in height; their powers of draught 
are great, but they are slow and inclined to be leggy, and the females 
are not such good milkers as those of the smaller breed. The horns 
of both sorts are short and stumpy, usually 4 to 6 inches in length and 
very rarely up to 12 inches, l'hc colour of the breed is white with black 
points, and frequently a slight shading of grey in the male. In ancient 
times the Nellore cattle were remarkable for the size of their dewlaps, 
but this, in more modern days, although still large, has become much 
diminished in size. They are chiefly used for draught, in carts and with 
the plough, their height and size being against their use as pack bullocks 
generallv. The cows, as already remarked, are excellent milkers ; “ some 
of them,^’ says Shortt, “have been known to yield 18 quarts (of 24 oz.) of 
good rich milk in 24 hours, and they rear a calf at the same time.” 

“ The price of a first class cow is about 200 rupees ; as much even as 
300 rupees have been paid for a prize cow; that of a pair of bullocks, 150 
to 350 rupees ; the ordinary bullocks fetch from 100 to 150 rupees the pair.” 
Wallace remarks that this breed is said to be degenerating, and that 
from ancient descriptions and drawings it would appear to be so. The 
influence of this breed extends as far north as the Kistna district, the cattle 
of which, although reckoned as a distinct breed by some authorities, are 
regarded by Shortt as simply a variety of the Nellore type. 

III, The Gujarat Breed.—T his is locally known as Yalabda or indige¬ 
nous, and is also found in two varieties, the large and the small , the 
former of which is decidedly the finest in North-Western India. The 
colour of this breed is from white to bluish grey in the cows, while many 
ot the bulls are decidedly grey. The horns are somewhat bowed, curving 
at first outwards as they leave the skull, then upwards, and lastly, in¬ 
wards. They project upwards without inclination either forward or -back¬ 
ward. The dewlap of the male is large, and well developed in proportion 
to the sheath. The ears are large and pendant. The trunk is compact 
and well knit, and with a good depth. The limbs are powerful and well 
knit, the feet blark and possessed of unusual hardness and durability. 
They are much valued on account of their docility and good temper, 
which renders the cows particularly suitable for crossing with Mysore 
bulls to produce bullocks for battery and transport purposes. 

This breed also is said bv Wallace to be degenerating in quality on 
account of the breaking up of pasture land by new cultivators. 

IV. Sind Cattle.—Sind cattle are compact in form and well built, but 
frrthan any of the preceding. The oxen are slow and lazy, but 

powerful, animals. The cows are remarkably good milkers. As regards 
colour of hair, the white or grey colour predominates ; but there are many 
spotted or brindled cattle of this breed, the spots being usually of a brown 
or light brown coloui 4 . The horns arc short, thick, blunt pointed, and 
project outwards and a little upwards. 

V Kathiawar or Gir Cattle.—These are of a special type quite different 
from the ordinary cattle of India. They are bred in the Kathiawar 
district, and are somewhat small in size; but the bullocks arc good 
powerful draught animals, while the cows are excellent milkers and supply 
most of Western India with milk cattle. They have long, pendnnt, some¬ 
what bell-shaped, lop ears. The head is neat and well formed, the horns 
are short, crumpled, something like those of the buffalo, inclined back¬ 
wards and in the male, thick, while in the female th*w have the same 
characters, but are much thinner. The Common colour of the cow is light 
brown, while the bull has a darker brown colour, but broken colours and 
brindling are common. 
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mo,Hv Ji7h w 1 7 . reed ' _T u he ? Ule of this breed are small useful, 
Srini y hi h f[ 1° t0 15 lnc , hcs lon S> where ^ey are not suppressed by 
with g the fhCy be F‘W h ° 0t out - The y are mostly white in colour 
dSgfeSs” h °° fS * 3nd h ° 0f - hcads black ' The y «e strong 

IndK^'r-^tlp 1 ! Cat n' e '~ T . heSe are ! nore com P act a nd symmetrical than 
N^mK U us , uall y? and are much valued for their milking properties. 

to imnrove thp-r bcen | im P ort j d . wlth the object of crossing with native cattle 
b " V t' o valu0 ,or t dair y Purposes. The bullocks are small but 

Euronians or'^ P ver X, tame and doci,c and can be handled either by 
Europeans or Natives without difficulty. They are not so hardy as the 

muchY? I ' K | l , a 'l,”n e , u ' h ? n e ^Posed at work to the sun. The Aden bulls 
wT a b f He Brah miny bulls of Bengal, and have very large humps 

short ani’tffick 0r 'Th r e °" ‘ ’ e neck ,-, Tl ! e ears are small, and the horns 
wiffi very short horns ^ SmaU 3nd hght ° f carcase > hornless, or 

m^Yi 11 ^! H } u . CatUe -— The cattle seen on the Himalaya are small in size, 

cohered nti! bUt - 3 f ° W are gre >' or dun with dark, mouse- 

1n ”Y p ' ls ' lbe bum P ,s very small, in some almost wanting. These 

adnYrihk n l VCr y i l ardy ’i S IOrt ,? n tbo le £ s > and active in their habits, 
dmmaWy adapted to pick up a livelihood on the mountain sides. 

Indif 1 fP Cattle — ‘V an y other so-called breeds of cattle exist in 

th «y are mostly crosses amongst those above described, and 
size W JL ' anked as distinct races. They are usually smaller in 
Y ,V,a ‘V aPPt ' ,r t0 d ° i he ' vork re quircd of them fairly well in proportion 
to their d,mens,ons and strength. To attempt to cross them so as to 

treat men* lYth and Plf br ? eds * would probably be unwise until their 
PvPYfmP fc 5 e ra > ats has been changed, as these animals pick up a 
.\ ng 'here a larger and finer animal would undoubtedly starve. “ The 
?"7 “ etbod of improvement,’’ says Wallace, “ that will end successfully., 
that of selection combined with greater attention and better treatment.” 
l.v Cattle.—An interesting account of these cattle was given 

b > Vc *' Surgeon R Forest. A.V.D., in the Quarterly Journal of Veter - 
nary Se,jHce tn/ndta, April 1890, from which the following details have 
been abstracted :-1 he cattle of Burma are of a purely indigenous 

fnp r Shan 3 q»i/Y ra> Vl. ty R e peCul,ar to thal Province and the neighbour¬ 
ly? a?? S . tates - Tbo Burmese ox stands from 46 to 50 inches high 
beb, r nd tbe h “ m ,P- The bump of the bull is well developed, that of the 
castrated male less so. There is a marked disparity in the size of the 
cow as compared with the bull, the former being probably stunted by e 
effects of too early breeding and too long suckling oPhe calf. ^ The 
colour of Burmese cattle vanes, but not to a great extent. Red prevails 

brown Xte Rr V h y ’ aft< i' whlcb comc tbe variol, s shades of straw, and next 
u.n Vi i C0! ' Ur . S ar ? rare T bo trunk of the Burmese ox is 
s4sinr b ^rlt U &r 3n Yn lt f S macular and s 111 metrical animal, pos- 

£?"" g g ^‘ strength for its size. The head is small, markedly so in 

m dm'custom YlYd ar ° usu ;Ty-heft and stunted principally on account 
?.nv t ^f i h h P rev . a ' s of P ann g them down to give the animals 
a juvenile appearance. When not interfered with, tho horns lake an 

bi P ctrs d TV „Tt ; " d direction and grow to a length of from to to 18 
- . T.ie nj.k .s short and powerful, bul loses a r'ood deal of its 
heav'ness after castration. The dewlap is somewhat smalb The Burmese 
do not castrate their cattle til! .hey have attained the age of maturity so 

n each l > erd n |rn t lh S ° 2j *r 5 „ vc ; lrs of age - of which there are a number 
! eac1 ' herd, are the sires of all the calves born in a village. Castration 
is usually performed by crushing or beating, seldom by cutting. No 
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OXEN. 


system of selection of sires is possible, as the cattle of each, village are all 
kept together, and the Burman has strong prejudices against the early 
castration of bulls, which he considers prejudicial to the growth and 
development of the male stock, and their future usefulness for agricultural 

As milk-producers, the cattle of Burma occupy a very low place. The 
Burman cultivator seldom or never thinks of milking his cows. They 
are merely utilised to suckle the calves which they produce. This they go 
on doing, from the birth of one calf till that of another ; indeed, it is not 
unusual to see two calves, one of over a year old and the other only a few 
months, being supported by the same cow. 

As a rule, the Burman is very careful of his work oxen, does not work 
them during the heat of the day, and keeps them under shelter, either 
beneath his own house or in small lean-to sheds in connection with it during 
the night. Duringthe day the herd is driven out to graze, except when the 
crops are on the ground, at which season he cuts food for them, .waste¬ 
lands in connection with holdings are always utilised for grazing purposes; 
a small amount of straw is stacked every year for the use of the cattle in 

times of scarcity. , . , , 

Further than that above alluded to, the Burmese cattle receive no hand 
feeding, but, except for a few months of the year, the grazing is abundant, 
and the animals do not usually suffer. 

A large number of milch cows are now imported from Calcutta every 
year which arc sometimes crossed by country bulls. This cross is larger 
than the indigenous breed. They are better milkers and fetch a higher price 
for draught purposes. 


BREEDS. 

Burmese 

Cattle. 


II.— Attempts at improving the Breed or Cattle in India. 

The subject of the alleged deterioration of cattle in India is one that has, 
since early in the present century, occupied the attention of the administra¬ 
tors and agriculturists of the country. Many suggestions at possible means 
of improvement of the breed, and actual attempts at doing so, have been 
made, but without marked success, and, up to the present day, the ordinary 
cattle in use by the Indian agriculturist seem to be pretty much what they 
were at the time when the question was first raised. In 1839 the Agru- 
Horticultural Society of India instituted annual cattle shows in Bengal 
which they continued for five years, and offered prizes to successful com¬ 
petitors for good specimens of country-bred cattle, these shows were 
discontinued in 1S44, on the report of the Cattle Committee who con- j 
sidered that ‘‘the attempt to improve cattle and sheep by money) 
premiums and medals had not held out sufficient encouragement in the j 
number of cattle brought forward at the shows to induce a continuance of j 
the annual exhibitions.” In 1864. a special committee appointed by the 
Society reported (1) that there could be no doubt that the breed of cattle in 
Bengal had deteriorated 5 (2) that the causes of this degeneration were (a) , 
th • poorness of the food given to them, (b) the want of proper pasturage , 
ground, (c) over-work and being worked at too earl\ age, {d) being 1 
allowed to breed too young, (<?) thescarcity of good bulls (/> stinting of the | 
calves of milk. The members of this committee suggested that gpod bulls 
should be established in each village like the parish bulls in England ; that ' 
z-amindars should be required to give Nearly prizes for good cattle, each in 
hi? own estate; that the zamindirs should be induced to allow a certain 1 
area in each village to be kept for pasturage, instead of all the. land 1 
being cultivated, as was the tendency at the time ; thru Fodder dcp6ts j 
should be established on each estate, whence an abundant supply of good 
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food for stall feeding might be obtained; and that for milking purposes, 
cross breeding with European stock should be introduced, while for draught 
and agricultural purposes good bulls of the country stock should be used. 
They remarked that the great object was not to introduce crosses 
which would, for most purposes, not be found so useful as the ordinary 
country breed, but rather to bring to perfection the cattle, of each breed, 
by affording the calves a fair share of milk and good pasture. 

No action was, however, taken on these suggestions, and in 1887 we 
again find a Special Committee of the Agri -Horticultural Society lamenting 
the deterioration of cattle in Bengal and the disappearance of pasture land.?, 
while suggesting that Government should take steps to teach the ray at to 
stall-feed and grow fodder for his cattle, as they considered that the re¬ 
storation of pasture lands was now impossible. They were of opinion that for 
the improvement of the milch cows of Bengal, crosses with Jersey, Guernsey, 
and /ijrshire bulls would be most suitable with a view to the greater pro¬ 
duction of milk and butter. For the breeding of draught cattle thev 
tnought the best specimens of the existing breeds of the locality should be 
chosen as sires. 

In various other parts of India attempts have been made to improve the 
breed of catt e, by offering prizes for the best animals, exhibited at agricul¬ 
tural shows, but these attempts have, on the whole, been but fitful, and the 
whole question of the improvement of the breed of cattle in India remains 
pretty much in the condition in which it was at the beginning of the century. 
1 he introduction of animals of the humpless type is looked upon generally 
with disfavour by Indian agriculturists, as they declare, and that truly, that 
their object is to procure not so much good milking or beef-producing 
animals as to get strong, hardy, draught cattle, for which purpose the more 
delicate bumpless animals of Europe are unsuitable. 

In the beginning of the present century the Court of Directors of the 
East India Company sent out some English bulls to the cattle farm at 
Hissar with a view to improving the breed there, but that attempt was ne¬ 
cessarily a failure, as the cattle at Hissar are bred for draught purposes, while 
those sent out were mostly of the short-horn type. 

A number of bulls of European and Australian and thn ;nri;<Y..n n ..* 



expected. 


An experiment on an extensive scale with a view to improve the 
breed of cattle in the Himalaya, by an admixture of European blood, was 
begun in 1800 by the Government of India. Twelve head of Brittany 
- e * vlB '\ f '-' lir and cows. were then imported direct from Brittany. 

I his breed was chosen for the experiment, as they are small in size, of active 
habit, accustomed to mountains, and good milkers; and were, therefore 
crossing with the Himalayan breed. Iti January 
1807, a second batch of entile, consisting of three bulls and four cows, and in 
January 1888,a third batch of eight bulls and five cows, was imported. In 
1390, the result of this experiment was found to be as follows : —15 bulls 
and 17 cows m all were imported. These were distributed to various hill 
districts in tla Norlh-Wesi Provinces and the PanjAb, where thev were 
charg to trustworthy European planters and settlers. At the end 
of 1889, the numbers of purebred Brittany cattle had mounted up .to i<* 
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bulls and 22 cows, but 8 bulls and 14 cows, both of the original and of the 
Indian-bred stock, had died. Seventy-three half-bred calves had been born, 
and cows had been covered by the Brittany bulls, but had not calved 
at the date of the report A number of other cows were covered, but no 
re:ord of the result was kept by the owners. . . , . , 

The large mortality in the imported cattle was principally due to rinder¬ 
pest. Opinions as to the success or otherwise of the experiment are very 
various. Some of the people, with whom the cattle were placed, reported 
that the experiment “had not been successful, as the Brittany cows, al¬ 
though reputed good milkers, had not shown themselves such in India, and 
the zamindars and villagers did not like the Brittany bull, owing to the 
absence of the hump, but preferred the indigenous breed, as they were useful 
for ploughing purposes/ 5 Others reported that the experiment “would 
certainly in time be productive of good results, and that even already they 
saw ‘ r ood effects in the improved milk-producing and beef-vielding capa¬ 
bilities of the cross-bred animals/’ On the whole, however, when the diffi¬ 
culties of acclimatisation are considered, the experiment seems to have been 
already fairly successful, and to be not destitute of promise for the future ; 
but it seems to the writer that attention should be paid to the improvement 
of the cattle of India, more in accordance with the lines laid down by the 
Agri- Horticultural Society in the report by their Cattle Committee alluded 
to above, than by the introduction of expensive and delicate breeds from 1 
Europe and the colonies, although these may be useful in improving the 
milk and beef-producing qualities of the indigenous breeds. 

III.— Cattle Diseases in India. 

The principal epidemic cattle diseases prevailing in India are rir.der- t 
pest, anthrax in its several forms, epiozootic aphtha or foot-and-mouth | 

disease, and, less commonly, pleuro-pneumonia. 

Rindfrikst.— [ Bossonto , Bengal: < ootec , chi clinch. North-v\ kst j 
Provinces ; Kalavdh , i*ah, sa^mat, Panjab; Pitchinon Bombay; 
P eyd% Madras) is the most common and fatal of the four diseases above I 

mention e - n j ur y an£ j loss resulting annually from the unchecked j 

ravages of this disease in India is something enormous” {Wallace). It ; 
appears to be present throughout the year at all seasons, and carries off 1 
thousands of cattle annually, and as no direct Government interference can | 
be attempted to prevent the disease, when it breaks out, spreading to 
wider areas, its ravages are very extensive. 

Anthrax. ( Gclafula , Bengal; Gutherewa 7 i % North-West Prov- 1 
intfs; Goli , suffiy Panjab ; Odro , Bombay; Thaloreenova , Madras) 
is highly fatal to cattle, sheep, and horses in India. It ts seldom curable ! 
and appears under the most varied forms, about which there arc great 
varieties of opinion, and much remains to be learned. It is a blood-germ 
disease Young cattle that are thriv ing best are most apt to be attacked ' 
svith it and few if any ot those attacked, recover. It is specially virulent 1 
and common in some parts of the Central Provinces and of the Panjdb, ] 
but occurs epidemically all over India. 

Foot-and-Mouth Disease.— (Khoorat, khoraiie, Bengal; Khur- j 
pakk^, North-West Provinces; Afohona , Panjab; Khurpakka ,, k’iur, ! 
Bombay; Afupautig, Madras) is probably more contagious than either ! 
of the two above-mentioned diseases, and is certainly more widespread, j 
but as it is very 7 mild, and few cattle succumb to it, the people pay little 
attention to the attacks. At times, especially if it comes n during 
tfm rainy season, the hoofs may fall oP before the new ones are ready, 
and maggots then attack the foot ; but it proper care is taken of the 

O. 593 



BREEDS. 


CATTLE 

DISEASES. 

590 

Rinderpest 

591 


Anthrax 

592 


Foot-arid- 

Mouth 

Disease. 

593 


43 










Dietiotiary of the Economic 



CATTLE 

DISEASES. 


Pleuro¬ 

pneumonia. 


594 


/ 


£95 


FODDER. 

596 

597 


MEDICINE. 

Plant. 

A 

Leav&i. 

599 


Mountain Sorrel. 


animals affected, no permanent evil results from this disease, and a fatal 
issue is not frequent. 

Pleuro-tneumonia — Pheeprce , Hind. —although occasionally playing 
considerable havoc in Indians altogether more local in its action, and'less 
disastrous in its effects than it is in England. When it does occur, it is 
usually in the colder parts of North-West India (Wallace). 

1 his completes the list of the more important communicable cattle- 
diseases in India, but others, such as tuberculosis and cowpox, are also 
common and often very fatal in their effects. 

“ Direct Government interference to prevent their extension will prove 
efficacious only if the areas under which disease has broken out are placed 
under strict quarantine, and the bullock traffic on the highways through 
infected parts is entirely suspended” (Wallace)— two provisos almost 
impossible in the present state of the country. Much, however, might be 
done through local effort to suppress their ravages by disseminating a 
knowledge of the nature of these diseases and the means of checking them 
among the village officials and leading Natives generally. 

To attempt to coerce the Native by introducing strict quarantine mea¬ 
sures must defeat its own ends until he comprehends the objects of these 
measures and the value of their results. 

Ox-gall, see Fel, Vol. III., 322. 

Oxides of Iron, see Iron, Vol. IV., 540. 

Oxide Of Lead, see Lead, Vol. IV., 602. 

Oxide of Manganese, see Manganese, Vol. V., 144. 

OXYBAPHUS, Vahl; Gen . PL , ///., 4 . 

[ GINEjE. 

Oxybaphus himalaicus, Edge.; Ft. Br. Ind ., IF, 70S; Nycta- 

Vern. — Punac, bhans , Pc. 

References. — PC., Prodr., XIII, 2, 430; Stewart , Pb. PI., 182. 

Habitat.-- A scrambling scabrous plant found in the northern tracts 
of the Pdnjab, between altitudes of 6,000 and 9,000 feet. It occurs on 
the Western Himalaya from Kulu to Garinval. 

Fodder.-—It is collected by the inhabitants of the regions where it 
occurs for winter fodder. 


OXYRIA, Hill; Gen. PL , ///., /00 . 

Oxyria digyna, Hill; FI. Br. Ind., V., S S; Polygonace.e. 

Mountain Sorrel. 

Syu. —O. rknihormis. Hook .; O. elaiior, Br ., Royle. 

Vein.— Antlu, Pb. 

References. -DC., Prodr., XIV.. L, 37: Boiss. FI. Orient., IV., woj. 
Foyle, III. Him. PL, 3 : 4 : Stewart, rb. PL, i.?4; G,wether of Simla 
Isist.p 12. 

Habitat. —A small plant, with an acid flavour, which occurs in the 
alpine Himalaya between altitudes of 10,000 to 14,000 feet. It is found ir 
Western Tibet up to an altitude of 17,500 feet, and is distributed to the 
mountains of Europe, North Asia, and America, and to the Arctic re gions 

Medicine.—In Kanawar this plant :s eaten as a cooling medicine 

{Cleghorn). 

Food.— The leaves have a pleasant sorrel taste, and in Chamba arc 
eaten raw also in chaints ( Stewart ). 
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OXYSTELMA, Br'.; Gen. PL, II., 749 - 

Oxystelma esculentum, Br.FI. Br. bul., IV., 17 Asclepiad::.-. 

Syn. — Periploca esculenta, Littn,; Asclepias rosea, Roxb.; Ox^s- 
rift.M* Wai.i.ichii. Wisrht. 



palcz y nela pula, chiri p dla, sepachcttu, Tel. ; hktadugdha, dughdika 

References.-/?*^., FI. hid., Ed. C.B.C., 254 ; Voigt, Hort. Sub. Ca /., 
R41 • Grah ., Cut. Bomb. PL , 121; Dale. & Gibs., Bomb. LI., 150 Si civ art, 
Vb. PL, 146; Sir W. Elliot, FI. Andhr 43 , fl, i 32 , i-V, IS 3 , 167 ; Sir 
W. Jones, Treat. Pl. InL, V ., 104, No. 3 ; O'Shaugknessy, Bc::g. 
Dispense 457 ; U.C.Dutt . Mat. Med. Hind., 297 ‘ S. Arjun , Bomb. 
Drum. 20S; Murray, PL & Drugs, Sind, 161 ; Gazetteers. Mysore at.a 
Coorg, /., 56; N.-W.P., IV., Ixxiv. ; Agri.-Horti., Soc. Lid., Journal 
{Old Series), IX., 1s*; X., iS. 

Habitat. — A slender, glabrous climber, met with throughout the plains 
and lower hills of India from the Panjdb to Ceylon. It is found also in 
Burma and Java. 

Medicine.—A decoction of the plant is used ns a gargle in aphthous 
ulcerations of the mouth and in sore-throat {Murray ; Arjun). In Sind 
the milk is collected from the plant, diied, and used with warm water for 
washing ulcers (Murray). In combination with turpentine it is some¬ 
times prescribed for itch. Probably on account of the milky juice which 
it exudes, native practitioners ascribe galactogogue properties to this plant. 
It has a very bitter taste and is said to possess marked antiperiodic pro¬ 
perties {Ariun). The fresh roots are in Orissa held to be a specific for 

jaundice (\V. W. Hunter\ .... ., , 

Food & Fodder. —It produces a fruit which is said to be eaten in 
Sind. During the famine of 1877-78, at Poona the follicle, and in the 
Khandesh District,the leaves, of this plant were eaten by the poorer class¬ 
es. Oxen browse on the leaves, and the roots are sometimes dug up 
and given to them as fodder. 

OXYTENANTHERA, Munro ; Gen. PI ., HI., 1211. 

A genus of Bamboos, five species of which arc: found in the Fast Indies and 
a sixth species widely distributed in thr forests of Tropical Africa. 

Oxytenanthera nlbo-ciliata, Munro. 

Syn.—G igantochloa aliio-ciliata, Kura . 

Vern.— Wa-pyoo-galuy, BuBw. 

Reference.- Munro , Trans. Littn. Soc. {Londen:), XXVI. {1S7O). 

Habitat.—A bamboo of Burma with stems 20 to 50 feet in height. 

O. monostigma, Bedim:. 

Reference —Beddome, Fior. Sylvai.JI., ccxxxm. 

Habitat.—A bamboo met with m the Anamalai Hills oi bouth India. 

O. niexo-ciliata, Munro. 

Syn. -Bambusa gracilis. Wall .; B. nigro-ciliata, Base; Gigantoch- 

lov NIGRO-CIUATA, Kura. 

Vern. — Lengka . Malay 

References— Bcdd.me. F!. Sylv., //., ccxxnii. ; Munro, Trmns. T-.nn. 

Soc. {London), XXVI. ; Ku?» U Indian Forester, /.,^ 5 . 

Habitat. An arboreous bamboo, 30 to 00 (according to /^ollinger up 
to Ho) feet high, met with in the forests of the Western Ghdls.'Clmtagong, 
Burma, ami thu Andaman Island-., ar.d distributed also to the Malayan 
Archipelago. 
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611 , Oxytenanthera Stocksii, Munro. 

References.— Beddome, FI. SylvII., ccxxiii.; Munro, Trans . Linn. Soc. 

{London), XXVI., (tSyo) ; Gazetteer , Bombay, XXV., i 38 . 

Habitat.—A bushy bamboo, 20 to 30 feet high, said to exist in the 
Koncan GhAts. Neither Beddome nor Lisboa had themselves seen this 
plant, but be th remark that its leaves are said to be exactly like those of 
Dendrocalamus strictus. 

5 I2 O. Thwaitesii, Munro . 

Syii. —Dendrocalamus monadelphus, Thw. 

Vern.— Watte , Ana mala is. 

References. — Beddome , hi. Sylv., II., ccxxxii.; Munro , Tran*. Linn. 

Soc. {Lonfan)t XXVI. (1S70). 

Habitat—A very common bamboo on the Anamalai Hills at altitudes 
between 3,500 and 6,000 feet; it is also found in many other localities on 
the outskirts of the moist forests of the Western Ghdts, and is frequent in 
the central parts of Ceylon [Beddome). 

For a descript : on of the properties and uses of the various genera of 
Bamboos, the reader is referred to Bamboo, Vol. I., 370; Dendrocalamus, 
Vol. III., 71 to 80. 
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OXYTROPIS, DC.; Gen. PI ., 507. 

Oxytropis microphylla* DC.; FI. Br. Ind., II., rjg; Leguminosa. 

Vern.— Niargal, Ladak ; 7 'dkska, Spiti. 

Keferences. - Stewart, Pb. PI. {omissions), 72 ; Gazetteer, N.-W. P., X., 
3o8. 

Habitat.—A stemless herb, met with in the Western Himalaya between 
altitudes of 11,000 and 16,000 feet; found also in Sikkim at similar altitudes. 
Fodder.—It is browsed by sheep and yaks in Ladak and Spiti (Stewart). 

OYSTER. 

The Oyster belongs to the genus Ostrea, a well known and widely diffused 

f roup of Molluscs, members of w'nich occur in u any parts of the < around the 
ndian Peninsula. This genus belongs to the thud order of the I^melli-brinch 
Molluscs, Monomya, so called because the valves of its shell are closed by a, 
single large adductor muscle. Seventy different.species of the genus Ostrea 
have been distinguished; but the most important form and the only one that 
need be dealt with here is the Edible Oyster— Ostrea edulis. 

For a description of the Pearl Oyster (Mellagrina margaritifera) S 6e 
Pearls, Vol. VI., Pt. I. 

Ostrea edulis. 

The Edible Ovstfr. 

Huitsk, Fr. : AiJSTERN, Germ.: Ostrichk, Ostricha, Hal. ; Ostrea, Lot 

\ ern.— iu,t..ra, Hind.; Alie, Tam.; Cavati, Sing.; Tirim, 
Mal. ; Hadlan, Arabic, * * 

References. - AitiHie, Mat. I„d r ;f; . For ^ s Wa{ Jnd 

Jnd > A, 303; Balfour . Cyclop. Ind., 11:.,.69; Hncycl. Brit., xviii., w*. 
Hnbitnt. -The edible oyster occurs In many parts of the seas around the 
Indian Peninsula, hut the best known and most valued oyster-beds are 
found on the coast near Karachi, Bombay, and Madras. 

Food. —The oyster ^ much valued as an article of food bv the Euro- 
pear: m India; but the trade in them is almost entirely local, although 
small quantauc arc now transported by rail from Karachi to various 
stations in Sind and the Panjab, even as far as Simla, for the use of Euro¬ 
pean residents in those places. — - . sb** 
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